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NEW YORK, NOVEMBE 


[IMPROVED TRANSMITTING GEAR FOR VARIABLE 
VELOCITIES. 


Mr. Jose pa Sitva Sertort, of Rio de Janeiro, has 
invented an ingenious system of transmission, of variable 


positions of the disk correspond to medium velocities. The on the points, D and D’, while the two others move as 
ap of osciliating that the driving cone possesses has | slides —Chrontque lndustrielle. 

or its object the giving of a certain elasticity to its contact | f 

with the disk, and of facilitating the taking apart and) 

putting together of the parts. | SUPPRESSION OF THE DEAD CENTER IN CRANK 

Fig. 2 shows an arrangement which is only a variation of | SHAFTS. 

the other. Two shafts, C and C’, carry, one of them, the) 

pulley actuated by the motor, and the other the driving, We illustrate herewith a new invention due to M. Raffard, 
pulley of the sewing machine. Motion is transmitted from | and which appears to be capable of numerous applications, 
one of the shafts to the other by means of two convex disks, | It consists of 9 special kinematic combination applicable to 
B and B, which repince the cones whose form they recall, all single-crank shafts or to cranks in the prolongation of 
and which are in direct contact. The speed varies when one another, and preferably to shafts of small power, such 
the point of contact of the disks is made to vary, and this‘ as those of sewing machines. 
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IMPROVED TRANSMITTING PULLEYS FOR VARIABLE VELOCITIES. 


Velocity, for sewing machines and other purposes, so that 
ite is whatever may be used, and the action of the 
1 be dispensed with. The apparatus is shown in pian in 
the accompanying Fig.1. It 
consists of a cone, B keyed Ht 7 
to the shaft of the motive 
pulley, A, which receives the 
action of the motor directly. 
This shaft is carried by two 
tolumns, C and C’, which are 
themselves fixed on a shaft 


Figs. 1 and 2 show the application of the system to a 
shaft, E, with two cranks, D and D’, one in the prolonga- 
tion of the other, and each moved by a connecting rod and 

1. The inventor adds 

. to this mechanism a small 

SS. B winch, H, which is affixed to 

: the crank pins, D D’, and a 
convecting rod, which is ar- 
ticulated at one extremity 
with the winch and at the 
other with the extremity of a 
spring, J. All the parts being 


variation is effected by causing the two shafts to oscillate 
around one of their extremities. Of the four bearings that 
support the shafts, two, in fact, are fixed and pivot simply 


capable of revolving on the 


terminals, E and E , so as to 
give the cone and pulley an 
@cillatory motion in a plane 
Perpendicular to the plane 
passing through the axis of 
the columns. The latter are 
held in a vertical position by 
the spring, F, the pressure of 
which may be regulated at 
will. A second cone, Q, not 
Quite so long as the first, is 
arranged parallel to the other, 
but in an opposite direction, 
@shown in the figure. The 
fone, Q, is keyed upon a 
shaft revolving in the heads 
of two stationary posts, and 


in equilibrium, as shown in 
Fig. 1, it will be seen that if 
the pedal, B’, be pressed in 
the direction shown by the 
arrows, the motion of the 
pin, D, will diminish in 
measure as the tension of the 
screw, J, increases. Owing 
to this fact, there will be a 
resistance ugainst the motion 
being effected in a direction 
contrary to the normal one, 
On the other band, if al, 
B, be pressed, the motion of 
the pin, D, will increase at 
the same time as the tension 
of the spring, and motion in 
the direction of the arrows 


Which carries at the same 
l@ a channeled pulley. 
This latter receives a driving 
cord designed to put the 
Wing machine in motion. 
“tween the cones there is a 
disk, H, covered with rubber 
OF gutta percha, which serves 
& transmit motion from cone 
B to cone Q through friction. 
shaft, I, which carries 

the disk, H, slides longitudi- 
Rally in the heads of the col- 
umns, J and J’, by means of 
gearing which transmits to 
the action of a pedal. The 
ssure of the foot upon the 


will be easily effected. 

It will be seen that, in the 
position figured, as well as in 
all other positions of the 
crank pins, no dead center 
exists, und that, owing to 
this, much ease and regularity 
is given to the motion. 

igs. 3 and 4 represent the 
application of the same sys- ; 
tem to a single-crank shaft a 
moved by a single rod and a : 
single pedal. ‘ 

Finally, in Figs. 5 and 6, ‘ 
the mechanism is shown ap- 
plied to two cranks, one in 


er brings the disk in con- 
tact either with the apex of 
driving cone, B, and the 
base of the driven cone, Q, if 


the of the other. 
—Chronique Industrielle, 


Ir is estimated that the 
total wool clip of the United 


t speed is uired, or 
With the base of B and the 


Deeded, FOR SUPPRESSION OF DEAD CENTER IN CRANKS. 100,000,000. 


States this year will aggre- 
te 300,000,000 Ib., worth 
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it to the necessary state of incandescence to allow the oxygen 
to combine with it in the proper preportions. In this case, 
as the two operations are simultaneous, it is difficult to 
apportion the effect produced. But that the effect is pro- 
duced is proved by the following experiments, made some 
time since by the late Mr. F. J. Evans. 

Two Argand burners were made precisely alike in every 
- respect, except that one had a combustion chamber made 
_ The gas supply of London is watched over by a Commis-| jy steatite, and the other in brass. The same quantity of 
sion, appointed by the Board of Trade, called gas referees, | gas was consumed through both of these, the result being 
who are Professor Tyndall, Professor Vernon Harcourt, and | that the burner with the non-conducting chamber gave more 
Mr. Pole. They are empowered to prescribe the mauner of | Jight per five cubic feet of gas consumed than the other, the 
verifying the illuminating power and purity of the gas, and | proportion being as fifteen candles to thirteen. The burner 
they have also authority to act in cases of dispute in public | with a non-conducting chamber was quite cool immediately 
lighting. Their prescriptions, as emanating from the only | below the chamber, while the other was so hot that it could 
legal body of the kind in the kingdom, are accepted as the| not be touched without burning the hand. The metal 
proper methods, so that in effect, though they are appointed | burners which are now used in enormous quantities in 
in London, they may be said to be gas referees for the whole | London and the provinces become exceedingly hot, so 
kingdom. But the use that is made of gas is a matter which | much so as to communicate the heat to a considerable dis 
is altogether out of the control of gas companies and their! tance down the fittings. The velocity of the issue of five 
engincers, and here the proverb about fc and bad cooks | cubic feet per hour of gas from these burners varies from 
may be paraphrased. The great hinderance to the improve- | ten to sixty miles an hour. The worn-out burners generally 
ments in the use of gas has been the general public them- give the lowest velocity. Asa rule, the metal burners give 
selves, who have not taken sufficient interest in the kinds of | the lowest result in light per cubic foot of gas consumed. 
apparatus employed, but have, as a rule, sapplied themselves| For example, a metal burner of the flat-tlame type, which 
with the cheapest burners, stoves, and other apparatus, | has been stated in the columns of the Journal of Gas Light- 
utterly regardless of the waste and annoyance which this | jng to be identical with the steatite hollow-top burner, 
system entailed; and when they bave complained, they have | invented in 1868, gives the following results: A large-sized 
always attributed the causes of failure to the quality or! burner, No. 8, burning five cubic feet per hour, gave a 
pressure of the gas, instead of ascribing it to the true| result equal to 11°5 candles, while the result obtained with 
cause. a like quantity of gas from a steatite burner of correspond- 


GAS BURNERS.* 
By Svuee, A.LC.E. 

CoaL gas, as now supplied to the public, consists of 
hydrogen and marsh gas to the extent of about 80 per cent., 
and the remainder consista of luminous hydrocarbons of 
various qualities, with traces of sulphur in the form of 
disulphide. 


In 1871, the gas referees made an examination of a num- | 
ber of gas-burners which they had collected from various | 
large estublishments, newspaper offices, warehouses, shops, 
and dwelling-houses, and they found that those burners 
(samples of those cory | employed by the public) would 
only give about one-half the light that the gas was capable 
of yielding per cubic foot consumed, and several of the 
burners tested by them gave only one-fourth of the proper 
light of the gas. 

They say in their report to Parliament: ‘‘ The economy to 
the public, arising from the use of good gas-burners instead 
of bad ones, is so obvious as hardly to need remark. The 
gas-rental of London amounts annually to more than two 
millions sterling. Taking a very moderate estimate, up- 
wards of one-fourth of this sum (£500,000 per annum) might 
be saved by the use of good burners. This is the saving | 
which might be made in London alone; how much vaster 
the sum thus economized if good gas-burners were to come 
into general use throughout England.” 

Now, the quantity of gas used in London last year, | 
according to the analysis of the London Gas Companies’ 
accounts, prepared by Mr. John Field, was, in round num 
bers, 20,280,000,000 cubic feet, which is equal to a bulk of | 
one mile square X 726 feet high, and its cost to the public | 
was £2,911,000. 

The result of careful trials, made with a number of burn- | 
ers taken lately from private houses and shops, shows that, | 
as arule, the amount of light obtained by the general pub- 
lic, from five cubic feet of gas, is less than one-half of that 
which it is capable of giving. The iron and metal burners, | 
of which a great many are used, give the best result in light 
when they are worn out, although the shape of the flame is 
bad. The reason why, is that in order to obtain from what 
is a compound of hydrogen, marsh gas, and carbon, its best 
effect in light, the burner must be so made that the quantity | 
of gas required to be consumed is proportionate to the size 
of the burner, so that it cannot exceed the maximum quan- 
tity which the burner is made for. Then the outlet of the 
burner itself, whether it be of the Argand or the flat-flame | 
form, must be so arranged that the gas issues forth at a suf- 
ficiently low rate of velocity, so that it has time to get 
heated to a proper degree by the hydrogen and marsh gas 
before it comes into combustion with the oxygen of the 
atmosphere. When this rate of velocity is obtained in an 
Argand burner, the pressure at the point of ignition is| 
almost nd. In flat-flame burners the pressure of the gas) 
must be raised to a point sufficient to blow out the flame to | 
a fan-like shape, but it must only be sufficient to do this if | 
it is desired to obtain a good result per cubic foot of gus con- 
sumed. 

One more point is of great importance in the construction 
of a gas burner—that is, that the gas should not be heated | 
until it arrives at the point of ignition. The body of the} 
chamber below the point of ignition must therefore be made 
of material which is a bad conductor of beat; so as not only | 
to prevent the undue expansion of the gas before it arrives 
at the point of ignition, but also to maixtain the heat in the 
fla 


me. 
Sir Frederick Bramwell very ingeniously pointed out, | 
some time since, that the important pointin the proper com- 
bustion of gas is not so much to keep the gas cool as to keep 
the flame hot. The distinction is extremely subtle; but, 
nevertheless, a non-conducting gus-chamber performs both 
these important functions. If a gas-chamber made of metal 
or any good conductor of heat is used, then the gas becomes 
expanded in bulk, and the velocity of the issuing gas is 
reatly increased; less time being given for chemical com- 
inations necessary to produce a proper amount of light 
from it. In addition to this, as Sir Federick Bramwell has | 
pointed out, the heat which should remain in the flame is 
conducted away from it into the lower fittings of the burner, | 
where it may burn the fingers of the incautious consumer, 
but it is of no manner of use in the evolution of light. 
You will, perhaps, say it is not possible to conceive how 
the flame can be kept hot without keeping the gas cool at| 
the same time, because if the heat is to be kept in the flame, 
and net conducted away down the stem of the burner, the | 
gus must be kept cool by the means employed. But, never- | 
theless, there is a difference in the effects produced, and the | 
ingenious definition of Sir Frederick is scientifically accu: | 
rate. As an explanation of the expansion theory, it may be 
stated that if one cubic foot of gas is heated to about 500° 
Fahrenheit, it will occupy the same bulk that two cubic | 
feet do at the mean temperature of the atmosphere. Now, | 
supposing it is issuing in acool state from the aperture of the | 
burner at a velocity equal to one and a half miles per hour, | 
it must then issue at the rate of three miles per bour, if the| 
rate of consumption is equal in both cases. Therefore it has 
only half the time in the heated stute to combine with the 
oxvgen of the air that it had in the cooler state, and a loss 
of illuminating power is the result. Again, as regards the 
maintenance of the heat in the flame: supposing the cham- | 
ber from which the gas issues is» conductor of beat. In 
this case the beat from the flame is conducted away from it 
down the stem of the burner, expanding the gas and leaving 


the flame so relatively cooled as to require more gas to raise |away by a concentric flue, fastened round the burner, 


* Abstracted from a paper read before the Mechanical Section of the 
British Association, at Southampton. 


| that the knowledge of the proper use of gas possessed by 


ing size, which has a non-conducting gas chamber, was 14°6 
candles, a difference in favor of the steatite of 3:1 candles. 
or nearly twenty-five per cent. more light. Another metal 
burner, of a size more generally in use by the public, only 
gave 6°2 candles for the five cubic feet, or considerably less 
than half the latent value of the gas, which was 16 candles. 

The fact of the difference of illuminating power, with like 
quantities of gas, clearly shows that the two burners are not 
the same by any means. The statement gravely made in the 
columns of the Journal of Gas Lighting that they are identi- 
cally the same, clearly shows that if this is the belief of the 
gas trade generally with respect to these two burners, it is no 
wonder that the public, who rely on the recommendations 
of the trade, continue still to waste their gas in the manner 
pointed out by the gas referees in 1870 and 1871. 

As before stated, careful tests of a collection of burners, 
bought from different gas-fitters and ironmongers in various 
towns in England, and from their recommendation, prove 


these persons is still most incomplete, and, therefore, the 
eneral public continue still to burn gas in the same waste- 
ul manner as they did when the gas referees made their 


report. 

The remedy for this enormous waste of gas is in the hands | 
of the public only. Gas producers, whether they are corpo- 
rate bodies or public companies, are almost powerless to 
oppose the vested interest which derives large profits from! 
the sale of gas-burners constructed with a view to require } 
frequent renewals, It is only fair to say that the producers 
of gas have always shown the greatest interest in the im- | 
proved use of gas in every way; but the speculating builder | 
and his colleague, the local plumber and gas-fitter, hold a| 
final power for evil over tue employment of gas, which, till 
very lately, has been paramount. 

Happily for the gas interest, the general public are begin- 
ning to take a deep interest in gas, and are acquiring a great 
amount of information concerning it, through the numerous 
gas exhibitions which have been held under the auspices of 
gas companies and corporate gas committees throughout the 
kingdom, and it is to be hoped that the forthcoming exbibi- 
tion at the Crystal Palace, in October next, will very largely 
aid the good work of instructing the public how to use gas 
to the best advantage. Thus we may hope that soon the ring 
of interest inimical to the progress of gas will be broken 
through, and fresh encouragement given to the inventors 
of improvements in the use of gas. It will be impossible, 
in the limits of this paper, to give you a complete idea of 
all the improvements which bave been, and are still being 
made; but I propose to indicate the direction they are tak- 
ing, and give you a genera! idea of what they are. 

It has been found that a comparatively large quantity of gas, 
about four to six times that ordinarily used, will give a much 
better result from one burner per cubic foot of gas consumed 
than can be obtained from four or six separate burners con- 
suming the aggregate quantity of gas equal to that consum- 
ed by the large one; and this: is true of both Argand and 
flat-flame burners. This is by no means a new idea; it was 
known to Faraday and others before him. I have in my 
possession an old burner made many years ago; it has sev- 
eral rings and a silver top drilled with very fine holes. The 
quantity of gas used is large—the effect is small—in fact, it 
is more useful for boiling water than for giving light. But 
this old burner is a type of a large Argand of twenty 
or thirty years ago. hey did not succeed, because al- 
though they produce a great amount of light, it was at the | 
cost of too much yas. Modern Argands will produce just | 
double the amount of light for the same quantity of gas. 

There is also incorporated in some of the newest burn- 
ers now before the public an idea which was originated by 
Professor Frankland more than tev years ago, viz., that if 
the air for combustion supplied to a burner be heated be- 
fore it arrives at the point of ignition, a much better result per 
cubic foot of gus consumed cun be realized. This you will per- 
ceive is a mode of carrying out Sir Frederick Bramwell’s 
idea of keeping the flame hot, and undoubtedly a better re- 
sult can be obtained. This burner, although it did not come 
much into use, has very lately been repeated, and is now 
being sold on the Continent. The burner is so much like 
Dr. Frankland’s that there is no difficulty in recognizing it 
at once. 

Of the modern Argands, there are now several kinds; one 
is made with two or three concentric rings of flame and a glass 
chimney, and is made with non-conducting steatite gas 
chambers, and apertures permitting the gas to issue under 
an almost inappreciable pressure at the point of ignition, the 
velocity per bour being only about 145 miles. In this kind 
of burner the gas is kept cool and the flame hot. These 
were first used in the public lighting of Waterloo Road; iu 
1879, and in Waterloo Place and Queen Victoria Street. 

Another kind, of newer type, is made on the theory of 
keeping the flame hot by making use of the products of 
combustion to heat the airsupply. This also combines the 
low velocity of emission theory, and likewise heats the gas 
itself. It is made by inverting the flame of the burner, the 
heat generated by the.products of combustion being carried 


through which metallic tubes convey the air necessary to 
produce combustion, which thus becomes heated, 


A third is constructed on the principle of keeping the 
flame hot and the gas cvol, but has besides an arrangemeg 
for admitting separate currents of cold air round the 
for the purpose of keeping the chimney cool. It wag impor. 
tant to observe that, although this burner does not warm 
the air admitted to it for promoting combustion, yet the re. 
sults per cubic foot of gas consumed are stated to be ag hj 
as any of the others; showing clearly that there is no adygy. 
tage in heating the gas before combustion. As to the aq. 
vantage obtained by heating the air, the practical effe 
upon an Argand suitable for use by such ordinary unskilled 
labor as is usually employed to look after gaslights, hag not 
yet been clearly demonstrated; although it is without doubt 
a great advantage to burners of the flat-flame type 
these have always too much cold air supplied to them. 
The Argand, with its more complete regulation of air ang 
its immunity from the effect of surrounding cold air, is abje 
to evolve from 15 to 30 per cent. more light per cubic foot 
of gas consumed than can be obtained from the best fiat. 
flame burner; but, although the general public have no ob. 
jection to glass chimneys in paraffin, and other oil lamps 
they do not appear to look with favor upon the general em. 
ployment of glass chimneys for gas burners, no matter how 
much better the result to be obtained. I need not say that 
the cordial support of the ring inimical to the true inter. 
ests of gas is given to the public on this point, and a great 
deal of very strong literature condemnatory of the Argand 
burners has been widely disseminated. But it is impossible, ip 
the face of the improvements which are continually bei 
made in gas burners of the Argand type, to believe other. 
wise than that they are destined to play an important part 
in the gas lighting arrangements of th 
provements in flat flame burners, though not producing such 
high results as those obtained from large Argands, are great, 
and, concurrently with improved lanterns, have placed the 
lighting of the public streets on a much improved footing, 
Here, again, about three times the amount of light per cubic 
foot of gas is obtained from the use of large burners than with 
the old fashioned small ones. The consumption of gas by 
the large ones is only equal to the aggregate consumption of 
four or six smaller burners. In addition to this, the im- 
provements in the reflecting tops of the lanterns make the 
new lamps still more effective, and may fairly be said to 
double the effective power. In internal lighting, the pro- 
gress of gas has been very considerable of late years. Small 
burners for rooms bave been greatly improved. For large 
rooms and theaters new kinds of sun burners are made, to 
give three times the amount of light obtainable from the 
old ones, and to ventilate the buildings at the same time. 
One of the greatest advantages of gas is that the heat gen- 
erated by the combustion can, if properly applied, be made 
to do the work of ventilation, and it is in this direction that 
the future progress of gas lighting lies. There are many 
ways of —s this heat; some are extremely easy to put 
into practice, others require more preparation. Among the 
simplest, is the method of ventilating rooms by the fish-gill 
ventilator, invented by the late Goldsworthy Gurney. It 
consists simply in covering an opening made in the wall 
with strips of calico fastened across the hole by tacks put 
into the two upper corners of each band. The bands are 
made just long enough for the lower part of the superior 
band to cover the top part of the inferior one. When fixed 


e future. The im. 


roperly, they open like the gill of a fish, hence the name. . 


hey can be used to let in fresh air, or carry off heated air 
from the top of a room. 

These useful and simple ventilators, if employed in rooms 
where gas is used, would tend greitly to the comfort of the 
public who require a good light, but complain of the re- 
sulting heat. They work when closed by diffusion, the 
heated air passing through the porous medium of the calico, 
and the cooler air from outside the rooms passing in without 
draught. For the ventilation of ballrooms it is very easy 
to put into the windows a frame fitted with muslin or wash- 
ed calico of half or even the full size of the window. Ven- 
tilation will thus take place by diffusion, and the draughts 
and danger resulting from incautiously opened windows 
will be avoided. If the wind blows bard on this — it 
may be protected by a loose curtain of muslin or calico 
hanging in front of it. 

You will perceive, therefore, from what I have said, that 
the progress of invention in gas lighting is great and continu- 
ous, and that in the future, if the public will only interest 
themselves just sufficiently to obtain a moderate amount of 
information on the subject of gas, they will be enabled to 
use it with great economy and comfort to themselves in 
every way. The facile manner in which gas can be em- 
ployed to produce the light of a rushlight or the blaze of a 
thousand candles by the mere turn of the wrist, joined to 
the readiness with which it can be conveyed to great dis- 
tances without any practical loss, will always insure a large 
and growing demand for it everywhere. 

But it must be remembered that its extreme adaptability 
renders it capable of being used with the most crude appa- 
ratus as well as the most perfect; and when we see in 
the public streets the blazing pipe and shovel, a rough but 
powerful burner of from 100 to 600 candles power, rigged 
up in a few minutes by a navvy, we must not be surprised 
at the prevalence of crude apparatus of smaller dimensions 
putinto practice by the public, who are not aware that they 
can do better with a more perfect burner. 


MARTIN & DU TREMBLAY’S VACUUM BRAKE. 


THERE are two systems of brakes in use on the French 
railways, the Westinghouse compressed air and the Smith & 
Hardy vacuum brake. The latter is employed by the Com- 
pany of the North, and has been applied in numerous 10- 
stances on English and American roads. For the purpose 
we have in view, it —_ be described succinctly as follows: 

There is a tubing which runs along under each of the 
cars of a passenger train, and under each car there is fix 
an iron plate cylinder which communicates with the general 
conduit. This cylinder contains a flexible membrane, held 
between two thin metallic plates. When a vacuum is cre- 
ated in the conduit, the membrane in the cylinder rises with 
the piston under the effectof atmospheric pressure, and the pis- 
ton then acts on the brake block through the intermedium of 
levers whose operation is shown in the accompanying figures. 
The vacuum is produced instantaneously in the general coD- 
duit, and in the cylinder under each car, by the engineman 
sending a jet of steam into a cone. The velocity of the 
steam carries along the air, and produces a vacuum and an 
almost instantaneous locking of all the wheels of the cars. 
Such is the Smith & Hardy system. Now, we are fur from 
accusing these honorable engineers of copying an invention 
that it may be that thev did not know the existence of; but 
the similarity of their system to that of M. Martin, whose 
patents extend buck to March 10, 1860, is worth nothing, 
since the poor inventor, at present forgotten and in a situa 


uo 
see 
sy 
bra 
ton 
ip! 
vat 
the 
the 
4 
| | 


NovemBer 18, 1882. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 


—— 
+. of misfortune has scarcely profited from it. 
geen from the accompauying figures, that, in 

system, there is also a receptacle containing & flexible mem- | was 


hich rises when a vac 
And, singularly enough, the simi | p 


: edium of levers. 
— On the 4th of April, 1877, Messrs. |in Mr. Martin’s leat 


tent for a method of creating a | braking was incomplete. 
f war and experiments, was wanting ; 


jarity extends further. 
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steam entering a cone place 
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with Fig. 8. This device has been named an “ejector.” But 

: seventeen years previous to this Messrs. Martin & Du Trem- 

blay (December 27, 1860) took out a patent for an improve 

ures ment, in which a jet of steam was substituted for the pumps 
. that were insufficient to produce a vacuum 


bed The Railway Company of the East received the offer of 
; the Messrs Martin & Du Tremblay in 1862, to perform the ex- 
id an periment on a large scale, and put at their disposal for the 

purpose a locomotive and tender. This experiment replaced 


cars. those that had been made for six months with very small 
models at the Palace of Industry. But how is it, it will be 
” ha asked, that experiments so well begun, and founded upon a 
principle applied at present by twenty or thirty companies 
in foreign countries, were abandoned on the above-named 
road? To answer this, we must remember the epoch at 
which they were made—twenty years ago. There was not 


“gum is created, and that a pis- | cars connec 


the brake blocks through the | continuous conduit, 
»ssible to form a sufficient vacuum; 


i in an enlargement of | of lassitude on the part of agents or 
t of the inventor, the latter, who was so worthy of the title, 


ith & 


It will be | then attached that importance to continuous brakes that the 
the Martin | multiplicati 


on of trains on railways has since given it. It 
feared that it would prove inconvenient to uncouple 
ted from one end of 


for, in fact, the seams 
bers left much to be desirec 
Finally, money, the great nerve 
and, either because | 
discouragement on i 
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the train to the other by a| tunnel now in process of cor 


It was also feared that it weuld not be | Colorado. 
| summer of 1880, by a company known as the Atlantic-Pa- 


i, and the | cific Tunnel Company, of which 


is President. 
to pierce the summit of the Rocky Mountain divide; to ac- 
complish which, at the level started, will require a length of 


25,200 feet. 
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A NEW MINING TUNNEL. 


WE give herewith a sectional view of an important mining 


istruction in Clear Creek 
Work upon this ‘unnel was commenced iv t 


M. M. Pomeroy, of Denver, 
As its name implies, this tunnel is designed 


The design of the enterprise is to open up at 


e314 


retired from the contest. This, however, is, perhaps, the 
history of many inventors. ° 

The following is a description of the cuts, in which the 
two inventions are compared: 

Smith & Hardy's Vacuum Brake —Fig. 1, elevation of the 
system, with section. Fig. 2, plan; AA, general conduit; 
B, vacuum cylinder connected with AA by means of the 
tube, C; DD, brake blocks acted upon by the cylinder, B, 
through the intermedium of the lever, E. Fig. 3, section of 
the ejector; a, steam inlet; b, air inlet; ¢, tube for escape 0 
air and steam into the atmosphere. 

Martin & Du Tremblay’s Vacuum Brake.—Fiv. 4, section 
of the vacuum cylinder; A, general conduit; B, vacuum 
cylinder ; Fig. 5, section of the ejector ; a, steam inlet; 3, 
air inlet; c, tube for escape of air ‘and steam.—Bulletén de la 


Soc. d’ Encouragement, 


f | miles o 


~~ depth, certain mines which are worked upon the sur- 
‘ace, and which, it is believed, will be found to continue 
and increase in value toa depth even far below that at which 


7 will be intersected by the tunnel. 


forms, at this point, the backbone of the Rocky Mountain 


city of 


point some eight miles nearer, at which point it bears ¢ ff to 
the westward and crosses the divide through Lovelaud Pass, 
as shown in our illustration. 
lows along the western slope of the mountain and ap- 
proaches about as near to the western terminus of the tun- 
nel as we have already shown it does to the eastern, This 
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tunnel, when complete, will have the very best facilities for | ing in full sight, however, less than 1,000 feet above. A 


transporting its output of ore or bullion. 

The tunnel will pass nearly under the center of Grey's | 
peak, at which point it will reach its greatest distance from 
the surface—3,425 feet. The elevation of the various peaks 
above the level of the sea is given in the diagram. The first 
silver discovery in Colorado was made near Kelso mountain 
and not far from the eastern terminus of this tunnel. The | 
first important gold discoveries were made near Idaho | 
Springs, in the summer of 1858, and along the line of the 
railroad already referred to. 

The eastern end of the Atlantic-Pacific Tunnel has now | 
been extended about 1,500 feet. It is 10 feet wide by 9 feet 
high. No timbering is required except for a few feet 
at the commencement. Work bas also been commenced | 
for its western terminus. The waters from the eastern 
entrance flow to the Mississippi; those from the western 
find their way into the Colorado, _ Work is continued | 
night and day without ceasing. An Ingersoll drill is em- | 
ployed, driven by compressed air, the power being de-| 


fine and never failing stream of water omg directly by the 
mouth of the tunnel, about 200 feet below it. This may be 
considered as one of the most important mining enterprises 
yet undertaken in the State, and when completed will be the 
ier mining tunnel on the continent.—Mining and Seten- 
tifie Press. 


THE NEW GERMAN HOSPITAL, SAN FRANCISCO, 
CAL. 


Tue Germans residing in the United States have organ- 
ized mutual protective societies in most of the large cities, 
the eldest and most known of which 
‘Deutsche Gesellschaft der Stadt New York. Baron 
Steuben, of revolutionary fame, was the first president of this 
society. The nextin rank is the ‘‘Allgemeine Unterstitzungs 
Gesellschaft, in San Francisco,” which was organized in 1854, 
and has 3,043 members at present, and an annual income 
of about $42,000. The property, etc., of the society is worth 


THE ATLANTIC AND PACIFIC 


rived from a steam engine placed at the mouth of the tun- 
nel. A second drill is soon to be put in operation. All the 
machinery is first class, and the work in the tunnel is well 
done, under the management of Messrs. L. D. Jennings and 
Jonas Washburn, who are doing the work by contract. 

The tunnel is considered a very important and promising 
enterprise. It can scarcely fail to strike a number of veins, 
which are already known to be rich near the surface. and 
which, it is confidently believed, will increase in richness 
with depth. The company owns quite a number of veins, | 
and expects, of course, to strike a number of blind lodes, | 
work upon all of which will be commerced as soon as they 
are reached. 

It is expected that sufficient mineral will soon be ob- 
tained from the lodes to pay the running expenses of the 
tunnel. Until that time, the funds to continue the work | 
will be derived, as heretofore, from the sale of stock, which | 
is sold unassessable. The corporation is allowed to_ issue | 
700,000 shares of such stock, which is now selling at $3 per 
share, with a face value of $10. 

There is an abundance of wood upon the bills and moun 
tains immediately adjoining the tunel, the timber line be- 


= 
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TUNNEL, CLEAR CREEK, COL. 


about $200,000. Their hospital, which was erected in 1856, 
was destroyed by fire in 1876, and was lately replaced by the 
elegant and imposing structure shown in the annexed cut. 
The building cost $190,000, and the annual expenses are 
$40,000. The hospital is open for all Germans, is conducted 


in the most efficient manner, and is the pride of the German | 


residents of San Francisco, 


COUNTRY HOUSE, COSTING $1,750 TO $2,000.* 
By C. R. Crass, Coxsackie, N. Y. 
CLASS Il. —SECOND PRIZE. 


Tue judges, in making the award to this plan, say: “ A} 


very good plan in many of its features, notably in arranging 
a large kitchen, which is the great workshop of the house, 
and having it roomy, central, and with convenient appoint- 
ments, Two or three changes, however, would be decided 
improvements, we think, as for example: (1) A rear entrance 
to the kitchen could be easily made with small expense, and 


* Cost, as here described, $1,969. 


societies is the | 


it would both save steps, and the carrying of various arti¢! 
in and out through the ‘stoop’ door, which is exposed to 
view from the street. (2) Rearrange pantry and adjacent 
closets, to have a direct passage from kitchen to fuel-room 
instead of going through two ‘entry’ doors. There is here 
the same objection as noted in the plan given in May, viz, 
that the bath room cannot be used by occupants of the sec. 
/ond story, except by passing through the kitchen or sitting 
room, and then through the bedroom, when it may be ocey. 
pied by persons sleeping there, or by an invalid. A bath 
room should always be placed where it can be freely entered 
by all the occupants of a house, without disturbing any one 
| else; and also so as to be warmed in cold weather.” 

We now give the descriptive text, or “specifications,” 
sent by Mr. Crabb, with such condensations and suggestions 
as seem desirable. (These specifications not only describe 
| the materials and kind of work, but also serve as a basis for 
‘giving out the work by contract. In a written contract, 
some additional items may well be stated, as the kind of 
blinds, quality of lead to be used in the tank, etc., etc. The 
| book * House Plans for Everybody ” supplies many sug. 
gestions which will be very useful to any one about to con- 
struct a house, large or small.) 

Mason’s Specifications.—Excavate for cellar under entire 
house, and for footing stones under veranda, wood house, 
|and privy ; also for drain and cesspool. If water can be 
| found near, dig a well deep enough for a constant supply of 
water, about 6 feet from foundation, in rear of kitchen; 
| Stone it up 24 feet in diameter in the clear. 


Foundation walls to be 18 inches thick, and of good build- 
ing stone, started in trenches 4 to 6 inches, according to the 
soil, below the cellar bottom, on base stones, if obtainable, 
wide enough to reach across the wall. Lay to line both 
| sides, 3 feet high in cement mortar, and the remaining 3 
| feet 8 inches in lime mortar. Lay up cellar way with stone 
|in cement mortar. Steps to be of cut stone, 12 inches wide, 
3 inches thick, and 5 feet long. Use brick for risers. [Where 
stone is not accessible and cheaper than brick, the latter may 
be used for cellar walls, ete.—Ep.] Build six piers of brick, 
12 by 12 inches, where they are shown (Fig. 3), each capped 
with a stone the size of pier. Build a double pier for sitting 
room chimney. 

Start the kitchen chimney from the cellar bottom, to have 

one flue from cellar, also a flue from kitchen fire-place, built 
fora No. 9range. Use a4 by 8 inch stone lintel, and slate 
hearth bedded and set in cement. Put a 6 irch tube in ven- 
tilating flue 4 inches above second story ceiling timbers, and 
all necessary tubes in draught flue. Build parlor chimney 
from cellar bottom with single flue. Make fire-place for a 
common iron grate, for wood or coal. 
| Start sitting room chimney on piers, carrying up single 
‘flue. Put in all necessary tubes and covers. Top out in 
| cement mortar, and as shown on elevatious. All piers and 
| chimneys to be started on large stone, bedded in cement. 
Lath walls and ceilings, and also a space overhead in cellar, 
large enough to cover a swing shelf, with hemlock lath, 
| breaking joints every sixth. Put on a heavy scratch coat 
with mortar, well baired, and at least a week old. Hard 
finish ceilings on scratch coat (broom scratch), in best man- 
ner with plaster Paris, white sand, and lime. Finish walls 
for paper with a brown coat of mortar and lime, skim trow- 
eled down hard. 

Set a plain marblized slate mantel in parlor, and do ne- 
cessary mason work in setting kitchen range. Lay the cel- 
lar drain with brick tile, and sink drain with 3 inch glazed tile, 


~ | making joints perfect with cement, and scrape it smooth on 
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Tile to be laid on a 6incb hemlock board, brought to a 
true and even grade. If the ground slopes well away from | 
the house, make a shallow cesspool with stone, laid dry, ex- | 
tending and putting it not less than 200 feet from the well. | 
If nearly level, build it of brick, well cemented inside. | 
Cover with large flagstone, leaving a man-hole 22 inches in 
diameter. Make the cesspool 6 feet by 6 feet, and 8 feet 
Set large flat stones below posis under are 


wood house, and privy, each to have a place cut on upper 
face, to set an iron rod. 
Leave house broom-clean, removing mason’s materials and 
rubbish, and leaving masou work complete and finished. 
Carpenter's Specifications.—First story to be 8 feet 6 inches 
ip the clear, and second story 8 feet in clear. Posts 16 feet 


the edge of the roof as practicable. Put on leaders of | ding, 16 inches to centers, and double at openings. Make 
proper size, to conduct water to tank and ground. — solid with blocks, spiked in. 

All shingles to be best sawed pine, 18 inches long, laid uild stairs as shown, with 144 inch plank treads, and 
54¢ inches to the weather. Water-table to be 6 inches wide, | seven eighths inch risers, blocked and glued. Put upa4inch 
144 inch rabbeted. Corner boards to be 144 inch thick, and , black walnut rail, 2 inch black walnut turned balusters, and 
show 4inches wide. All belts to be 114 inch thick, rabbeted | 8 inch turned black walnut newel. House to be cased on 
for clapboards. Make window frames as shown, with plain | first or scratch coat. All inside pine to be clear. Door and 


| drip caps, 144 inch casings, 144 inch jambs, and 2 inch sub- | window casings 5 inches wide, seven-eighths inch thick, with 


sills. Cut pockets, and put in axle pulleys for weights. | a cove on each edge, and three scratch beads run through 
The sash in mullion windows of first story, for glass 18 by | the center, as in Fig. 9; these to be cut against corner blocks, 
30 inches, 2-light. In second story, 18 by 28 inches, sash, | 54g by 54¢ by 144 inches, Fig. 10. Use base blocks for door, 
14g inch. The single frame windows of first story to have 54g inches wide, 84g inches high, 144 inch thick. Base- 
sash 13 by 30 inches, 4-light; and for second story, 18 by 28 | boards of first flour, 8 inches wide; second floor, 6 inches, 
inches, 4-light. All to be glazed with best quilty French | Bevel off top edge, and run on bead, as in Fig. 11, 


Fig. 1.—FRONT ELEVATION. 


from top of sill to top of plate ceilings of upper rvom, to! 
finish 10 inches on rafter. Sills for house, 6 by 8 inches ;! 
for wood house, 6 by 6 inches; for veranda, 4 by 6 inches. 

Studding next to openings, 3 by 4 inches; intermediates, 2 | 
by 4 inches. Corner posts, 4 by 6 inches, Plates, doubled, 
2 by 4 inches. Rafters, 2 by 6 inches, 2 feet to center. | 
Collar beams, 2 by 6 inches. 

First story floor timber, 3 by 8 inches, 20 inches to center. 
Second story floor timber, 2 by 8 inches, set 16 inches to 
centers. Rafters and floor timbers to be spruce, the balance 
of the frame to be sound hemlock. 

Frame the sills together with mortise and tenon, using 6 | 
by 8 inch cross sills under partitions, as shown, set on edge, 
_ he in lower floor timbers flush with top of sill. Every 
other floor beam in second story, under tank, to be 6 by 8 
inches; cap of partition, under tank, to be extra heavy, 
studded up with 21g by 4 inches, 12 inches to centers. Stud- 


ding in outside wall to be 3 by 4 inches, set 16 inches to! 


| 


| 
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Fie. 3.—CELLAR OR BASEMENT, 


Front doors to be each 2 inches thick, 2 feet 3 inches 
wide, and 7 feet 6 inches high; to have ground glass in 
apper panel. Furnish with flush bolts, lock, and Kahala 
trimmings; also a good lever bell, to cost $2.50. All doors 
on first floor to be four panel, moulded both sides, ae 
inch thick; white porcelain trimmings; mortise locks, an 
hard-wood thresholds. Second floor to have four-panel 
**O. G.” door, 14g inch thick, mortise locks, brown trim- 
mings, pine thresholds, 

Put plain wood mantel in each chamber, and a neat hard- 
wood mantel in sittingroom. Fit up closets with shelves, and 


sheet-glass. Make other windows as shown on plans and 
elevation. 

Prime paint the frames and corner boards before setting. 
Cover all sheathing with best resin-sized building paper, 
giving good lap, and have it extend well under all frames, 
casings, etc. Cover with half-inch bevel edge pine siding, | 
514 inches wide, to lap not less than three-fourths of an inch, 
and nailed with sixpenny nails. All outside pine to be free 
from splits, sap, and loose knots. 

Put wood house sills 6 inches from the graded ground, on 
inch iron rods, to have thread and nut on upper end to 
adjust sills; lower end to rest on stone set below frost. Roof 
and frame same as main. Side of wood house may be 
covered with 6 inch ‘‘novelty siding,” instead of the 
bevel edge pine siding. Build privy the same. Build hood 
over kitchen door, as shown, Fig. 5. Make platform stoop, 
set on rods, with outside steps on two sides; plank for steps, 
144 inch; for risers, seven-eighths inch thick. Set front 


KITCHEN 
1417.6 


Fie. 4.—FIRST STORY. 


a set of books 9 inches apart, on two sides. Build a tank in 
attic, of good 2-inch pine plank, 4 feet wide, 10 feet long, 
inside measure, and as high as the roof will permit, to 
be properly timbered and braced. Put half-inch iron rod 
across the top at center; cover top with seven-eighths inch 
/matched boards, leaving a man-hole with cover. Makea 
| ventilating tube of pine boards 6 by 6 inches, running from 
{top of tank to top side of collar beams. Connect it with 
| ventilating flue of chimney with a piece of 5-inch stove- 

pipe. Have the leader from gutter made loose joints, so 
that it can be taken off, and the tube plugged when no water 
| is wanted in the tank. 


CHAMBER 
14 413.4 


| 


CHAMBER 
3X15 


Fie. 2 —SIDE 


center, where weight of tank comes. Plane and cut the ends 
of rafters to pattern, as in Fig. 7, allowing them to project 
20 inches over plate. 

Sheathe the ioe with hemlock boards, well fastened on 
With tenpenny nails, put on diagonally in gable ends. 
Roof, board with 11-inch matched pine plank, laid smooth 
side down, as far out as the roof projects, covering balance 
With 6 inch hemlock boards, or shingling strips; put in four- 
teen inch tin valleys, painted both sides, and shingle in the 
tin gutters, as in Fig. 8, and paint both sides of the tin 
Straps across the gutters should be about two feet apart. 

t in a line of gutters, graded to and a little above the 
tank. Use a 2-inch leader, put through roof, and within 
Sinches of bottom of tank. Place the other gutter as near 


ELEVATION. Fie. 5.—SECOND STORY. 


porch on iron rods. Floor to be narrow 1% inch matched |__Make scuttle and cover in ceiling of chamber over kitchen. 
pine, driven up in paint. Steps, 14¢ inch thick, and risers, | Wainscot kitchen, entry, and bath room, 3 feet bigh, 
% inch. Put up rail and seats where shown. Rafters, 2 with narrow matched and beaded pine, five-eighths inch 
by 5inches, spruce, planed and cut to pattern. Roof boarded thick; cap with nosing and cover. Seal up sink, with door 
with matched pine plank, smooth side down. In shingling under, and put up splash-board 16 inches high. Fit up pantry 
the roof, cut the two middle courses to pattern. Put on, with table, as shown, with drawers under; a set of closets 
brackets, and do all ornamental work as shown. | with doors along one side, with closets for flour barrels under, 
Cover cellar-way with a pair of flap-doors, made of 114 and a set of open shelves. Build a closet in entry of 
inch matched pine plank, with proper hinges, etc. All the | matched pine boards, 3 by 5 feet. Put up a row of hooks. 
windows to have outside blinds. except those in cellar. | Fit and properly hang batten door to the same. 
Bridge all floor timbers, one row through each span, with| Build a wood sink where shown, 20 by 30 inches wide, by 
114 by 2inch spruce strips. Use 114 inch matched pine 5 inches deep. Ceil up under, making a closet with door. 
plank, 6 inches wide, for flooring, selecting the best for the ; Put up board at right hand of sink for water-pail. Case up 
kitchen, pantry, and bath-room. Set partition of 2 by 4 stud- | bath-tub with pine, putting up proper cant-boards, etc. 
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Build steps from stoop down in wood house. Make coal- | Spruce Timber. The best plan, and the only one | have ever thought Was me 
bin, where shown, of hemlock boards, to hold 6 tons of coal. 84 floor timbers. 3 by 8 in. by 16 | good, is by scraping the varnish off This is the most . of 
Make window and chute of proper height to shovel in coal | ft. lon hist dead 1.088 ft | tical way, and makes a good job if well done and s : als 
from wagon. The back door of wood house to be go acor by 8in. by 16 properly. But many experienced men in scraping wij 
inch matched pine, and 3 feet wide, properly hung, with a} gy Bo ‘ y y 840 ft. leave the surface in a bad condition This should be guarded tio 
bolt to fasten from inside. teens by Gin. b 14 ft. long. 560 ft |against, and men who understand the work put to it, whey va 
Fit up privy with 14-inch counter top, to have hinged peony om. OY dette _ a better foundation will be left after scraping than when the 
covers. Build reservoir in top for dry earth, part of which | 2,488 ft. at $22.00, 54.74 work was first turned over tothe painter from the bands of cet 
may extend in wood house. Place window so that earth | 18,000 best pine shingles, at $4.75 ° . siti 85.50 the wood finisher. i ms 
can be shoveled in from u wagon. Make a tight box, with | sheathin al 5 8.00 Uther methods have been tried, and I have tested severy 
hard wood runners, and stout ring and staple in end, to| 600 ft. 1 ipch Line for frames and casings at : of them. y sel 
receive droppings, so that this can be drawn away 4 Spirits of the but it re int 
emptied when necessary. Put up a swing-shelf in cellar. | “99 quires time and repeated applications to get down to the 
Do all necessary carpenter work to carry out and complete | 9 pa 4 Va weak ag Tate atdcts., 16.00 foundation, and then when it is done you have got a rou an 
the design of the entire building siding "6 in wide. at 16 12.76 which a large amount to prepare it for th 
si sos is y aration of this nature has a tep. be 
PLUMBER 8 SPECIFICATIONS. 820 matched pine planks, 144 by 634 in. at 20 cts. varnishing. and any prepara n . 
Put up in kitchen a thirty pa galvanized iron boiler, set | each Suppos- im 
high enough to clear the sink. Furnish iron sink 20 by 30| Stairs, rail and newel, complete... .......... .... 33.00 | fully and ~ be stain or injure the wood, where is the CCE. 
inches, Furnish a6-foot bath-tub, of 12-ounce sheet copper,| 1,000 ft. 7g inch pine for casings, at 41g cents.. . | whem the scraped off the 
| 480 ft. narrow beaded ceiling, 44 inch, at 4cents.. 17.20 left in diti lees d Surface 
500 ft. 10-inch matched pine, at 3 cents.... ..... 
Stach 4 conte 18.00 than any other method? Therefore my experience would 
50 ft cherry at 5 cents... 250 — be in favor of scraping, which is by far the most 
40 ft. ash for mantels, at 5 cents......... esse beanees economical plan to pursue. ip 
300 ft. shelving, at3cents.. .......... va 
26 10 pairs sashes, 2-light, 18 by 30 by 144 in. at $1.60 16.00 | ; , be 
7 . 4 pairs sashes, 2-light, 18 by 28 by L4¢ in. at $1.50 6.00 SPONTANEOUS GALVANIZATION. th 
2 pairs sashes, 2-light, 18 by 24 by 144 in. at $1.40 2.80; wep. Paurt, civil engineer, records a curious acci 
3 pairs sashes, 4-light, 13 by 30 by 1%9 in. at $2.00 6.00 in the verkshep of M. Fleury. The m 
in. at $1.80 water produced thick incrustations, and proprietor was 
PONS COLES | advised to put fragments of zinc into the boiler. After 
@ Blinds for all, except cellar windows,.........-....- 26.00 few days, in spite of the greasing, the machinery began to ar 
1 pair front doors, 4 ft. 6 in. by 7 ft. 6 in. by 2 in... 8.00 act sluggishly. The piston began to grip, and in a few days de 
9 doors, 2 ft. 8 in. by 6 ft. 10 in. by 14 in. ,at $2.25.. 20.25) jt was almost impossible to make it move. The pump was eb 
1 door, 2 ft. 6 in. by 6 ft. 10 in. by 4g in. ....... 2.00 | then dismounted, and the piston was found covered with 4 he 
2x€ loors, 2 f by 6 ft. 6 1.75 5.25 | 
a 8 doors, 2 ft. 6 in. y 6 ft. 6 in. at $1.75... ......0.. “9 | thick layer of adherent copper. It was put upon the turn- cc 
8 closet Goors, at $1.25... -00 ing lathe, and in some places which had been made elliptical re 
Pantry doors. 6.40 | by wear, the layer was so thick that the turning was made 
e 1 door, 3 ft. 10 in. by 6 fb. 10 im.......2sc00 ceceee 2.40 in pure copper. The following explanation is given: The fe 
All hardware 110.00 boiler was connected with the engine by copper tubes. The 
Plumbing, $146 00; painting, $85.00... ............ 231.00 particles of zinc which were carried in the steam formed, w 
© Carpenter labor, not included BBOVE 2000. cccccccecs 350.00 | with the tubes, an immense oumber of small galvanic couples, if 
a < Range, $35.00; cartage, $25.00............eeeeeeee- The piston principally attracted the copper, both on account 
~~ | of its own continual movement exercising an attraction of hi 
Total cost............ $1,969.04 | mass upon the molecuies, and on account of the heat which 
=. 28 —American Agriculturist. | facilitated their permanent deposit. The result seems to al 
” —_____— show that the temperature of 144° to 150° pty to 302° F.) SU 
. " was particularly favorable to the production of the pKevom- Pp 
— HOW TO REMOVE OLD PAINT. ena. It is probable that the electric properties of the steam P 
Fic. 6.—THE FRAMING. On this subject Mr. McKeon gave the following informa- also aided in its development.—Genie Civil. f 
o | tion at the recent Master Car Painters’ Convention, Chicago: Sion — al 
. The only plan worthy of consideration is by burning or saa 
well tinned. Line om in attic with lead. Put : 8-inch lead | plistering the painted surface. This has, perhaps, noms ob- ROLLER FRAME FOR PHOTOGRAPHIC PRINTING. tl 
waste pipe in tank, and connect it with the leader at corner jections, but not serious ones, and we must recommend it Tye en hjojne. ‘lus : 
of house. Connect tank with boiler through three-quarter \ntil something better is offered. Its only objections are mt. 
inch ** B” lead-pipe, to supply sink and bath-tub with hot that the beat tends to loosen the plugs in the panels and will may pemecll gp considerable value to carbon printers, or to : 
and cold water, through five-eighths-inch ** B lead pipe. sometimes open up a joint, but any method of removing the | those who wish to make numerous impressions on gelatiuo- it 
Put in 14g-inch waste pipe for sink, trapped, and 144-inch paint that may be adopted will be more damaging to the work | promide paper. t 
waste pipe for bath-tub, The latter may connect with sink {han this. What we offer now after several years thor- : 
wuste pipe above the trap. Properly connect waste pipes ough trial is the gasoline vapor paint burner. This is not in ™ 
with the drain. a general use, and is new to most painters that I have spoken 
Connect boiler with water back of range. Put inch with on this subject. 
lead waste pipe in sink in entry to go through wall and dis- I have used it for four years with the best results attend- 
charge on the ground; no service pipe required for this sink. | jng it. The expense of removing the old paint has been re- 
Put up in the kitchen, at right hand of sink, a No.2 “union quced fully one-half. It givesa steady heat and burns freely. 
ump,” or its equivalent; connect it with the well by a 144- The lamp, holding one quart, will burn 314 hours, and one 
nch galvanized iron pipe. [An important matter is Dot man can burn and scrape with ease, and a carcan be burned 
stated. The pump to be ‘‘ suction” and ** force” with strong | off and cleaned ready for painting at an expense of $15. 
pipe up wail pipe to This method is superior to gus; the flame is stronger and the 
(tank trom the well (or from cistern) when root supply | cost far less. You also have the advantage of being able to 
fails. —Eps. } . take the lamp to any part of the shop, which cannot be done ROLLER PHOTO FRAME. f 
PAINTER 8 SPECIFICATIONS. conveniently with gas. g 
Prime outside of house and the blinds with white lead, _ Three gallons of gasoline, costing 15 cents a gallon, will! The negative is laid over an opening, a, which can be I 
oil, and yellow ocher. Cover this with one coat best white buroa car, and four days’ labor, at $1.75 per day, making | adapted to the required size by means of movable frames, t 
lead and oil. Paint in colors to suit the owner. Paint all %7.45; two men at $2 per day will clean the car in two days | one of which, 0d, is shown in position. The band of sensi- ] 
after the paint is burned off, thus giving the total expense of | tive paper is coiled on one of the two wooden rollers, BB, I 
burning and cleaning $15.45. Of course where we burn off | the free end being attached to the other roller, and contact I 
a car body the battens are generally removed and new ones between the negative and the paper is established by closing , 
put on, although we frequently burn them off, especially the door, k, so as to bring the platen, f, into position. After : 
above the middle railof the body. Care is required in the required exposure has been given, the door, &, is unfast- ‘ 
scraping off the blistered paint so that no gouging or ened in order to release the paper, and a fresh portion of the ! 
N scratches be made. The surface should be rescraped clean, | paper is brought into position by sufficiently turning the 
\ then sandpapered well with block and No. 1 paper before uncharged roller. ( 
apply ing the priming coat. : | It is, of course, possible to place several small negatives in : 
N rom a practical experience with some of the other methods a line across the frame, so as to print several pictures at 
. we will not admit of anything that can compete with this once. Any which are less dense than the remainder require 


Fia.7. Fie. 8. Fie. 10. Fra. 11. 


inside work two coats, using best materials, and in tints to 
suit those concerned. Shellac knots, and putty all nail-holes 
and splits. Oil and shellac the newel, post, rail, and balus- 
ters. 

ESTIMATE OF WORK, MATERIALS, ETC. 


52 yards stone work at $3.25........... 117.00 
10,000 brick for chimneys and piers at $10.00, laid, 100.00 
Drain, $32.00; stone cesspool, $14.00 .............4. 46.00 
576 yards lath and plaster, at 25 cents............ -. 144.00 
$498.00 
Hemlock Timber. 
Sills, 6 by 8in. 238 feet in length. . 952 ft. 


2 sills, tank, 6 by 8in. by 18 ft. long, 144 ft. 
25 collar beams, 2 by 6 in. by 14 ft. 

7 posts, 4 by 6 in. by 16 ft. long. . 224 ft. 
6 wond-house sills, 4 by 6 in. by 13 

ft long... aera . 186 ft. 

80 studs, 2 by 4 in. by 16 ft. long... 887 ft. 

20 studs, 3 by 4 in. by 16 ft. long... 320 ft. 


gasoline lamp. 

Scraping knives should be 14¢ inches wide and stiff in the 
blade, square at the point, not sharp but blunt; run the 
knife under the blistered paint, following up the lamp 
| closely. If care is exercised there is no need of making 
| dents in the wood. The heavier the body 
| cars the easier it will come off. 
it a coat of raw oil before burning, which will cause it to 
om much better, and it will scrape cleaner from the 
wood, 


This lamp will burn in any position. 


It will throw the 


flame wherever wanted. It can be spread in any shape; you 


18 rafters on kitchen, 2 by 6 in. by 


can burn overhead on the roof projections as well as on the 


of paint on the | 
If the paint is very dry give | 


| to be sufficiently shaded with tissue or mineral paper; and 
the band of impressed paper may be cut up into convenient 
| lengths for development or other subsequent operations.— 
Photo News. 


MAGIC PHOTOGRAPHS DEVELOPED BY 
TOBACCO SMOKE. 
THERE have been sold for some time, by dealers in tobacco 


\in Paris, says La Nature, for the amusement of smokers, 
| cigar or cigarette-holders, accompanied with a small pack- 


PHOTOGRAPHIC CIGARETTE HOLDER. 


age of plain white photographic papers about the size of 8 
postage stamp If one of these papers be placed in the in- 


bh Seererirereree errr Tit 216 ft. side. In fact it is the most satisfactory and economical | terior of the holder. before an orifice arranged for the pur- 
- | means of removing old paint that has yet been introduced, | pose, the tobacco smoke will come in contact with it, an 
8,229 ft. at $17.00, 54.89 and is preferable to all others. | develop thereon a portrait or other object. 
150 wall strips, 13 ft long, at 14 cents...... .. .... 21.00 I shall have very little to advance on the methods of re-| The process employed is very simple, and consists in pre- 


50 joists, 244 by 4 in. 15 ft. long, at 18 cents = 
150 roof boards, 6 in. 13 ft. long (hemlock culls), at 
12.00 | 
33.75! 


of the car. After 10 or 12 years’ service we find generally 
that the varnish is cracked more or less, and requires to be 
removed if a good finish is desired. 


9.00 moving cracked or decayed varnish from the inside finish | paring a small photograph on chloride of silver paper, and 


dipping it into a solution of bichloride of mercury, so as to 
bleach it and cause it to disappear. It is necessary to pre 
pare the photographs without gold. The bichloride of 


| Py 
| ‘ 
= 
| 
: | 
| 
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ry changes the photograph partly into white chloride 

of silver, and partly into protochloride of mercury (which is 
also white), and thus renders it invisible on the white paper. 
Tbe image mey afterwards be made to appear by the ac- 
tion of hypochlorite of soda, or by that of ammoniacal 


rs. 
~~ smoke, which contains vapors of ammonia, suc- 
ceeds very well, as we have above noted, and colors the 
magic pkotographs black. 

The principle of such photographs was indicated by Her- 
schel in 1840, and more recently they have been introduced 
into commerce by Griine, of Berlin. 

In the annexed cut, M represents the cigarette-holder open 
and exhibiting the orifice; N is the same closed; a is one of 
the small papers, which at 6 is shown rolled up so as to 
be inserted in the holder, and ¢ shows the paper after the 
image has been developed upon it. 


IVORY. 
By P. L. 


THERE has been an outcry and discussion of late as to fail- 
ing supplies of ivory, and the probability of a dearth of this 
yaluable raw material; but at present there would appear to 
be little foundation for this fear, whatever there may be in 
the future. 

Considering the animals from which it is derived, it is re- 
markable how comparatively regular and uniform has been 
the annual supply of this precious commodity, which it has 
hitberto been found impossible to replace satisfactorily by any 
artificial substitute, tris difficult, perhaps, for the ordinary 
dealer to arrive at any correct data to guide him in his pur- 
chases, for the official trade returns are not very clear, and 
he must consult a good many documents, home, Indian, and 
coluvial, in order to get at the facts, and arrive at any cor- 
rect conclusions. In the monthly Board of Trade returns, 
instead of having the heading ivory to turn to, he must re- 
fer to ‘‘teeth,” where are mixed up tusks of the elephant 
with canines of the walrus, hippopotamus, and others, 
which might all well be commercially classed as ivory, even 
if they are not pure decussated dentine. 

As the wholesale import trade in ivory rests in a few 
hands, and London is the great mart, there may be policy 
on the part of the importers in holding back stock occasion- 
ally from public sales, in order to enhance prices. If the 
subject be looked at seriously and steadily, there would ap- 
pear to be no reason for any panic or undue advance in 
prices. There is, doubtless, a steadily increasing demand 
on the part of manufacturers in Europe, America, and Asia 
for this animal substance, but the official figures do not 
show any important decline in the supply of either African 
or Indian ivory, though small fluctuations year by year 
there necessarily will be in an article drawn from distant 
sources. We are not yet able to produce ivory in quantity 
in domestication, as we have done the equally valuable 
ostrich feather, but a passable substitute, for some of 
its uses, bas been found in celluloid. In domestication, 
too, the length and quality of the tusks of the elephant are 
usually found to deteriorate. 

Our total imports of ivory in the three last periods of five 
years respectively, were as follows: 


Total Annual Average 

cwt. cw 
11,884 
3,406 


The supply of Asiatic ivory has not fallen off, for, in the 
five years ending 1880, our total imports were 18,419 cwt., 
giving ap annual average of 3,684 cwt. The imports of the 
previous five years were only 9,346 cwt., an average of less 
than 1,900 cwt. perannum. The highest import from the 
East in any one year was 5,000 cwt., in 1858. But it must 
be borne in mind that there is a large local demand for 
manufacturers in China, Japan, India, and Ceylon. The 
imports of ivory into India in the three years ending re- 
spectively with 1st April, were, in 1880, 431,740 Ib.; 1881, 
471,689 lb.; and 1882, 511,829 Ib., of this about half was 
reshipped. 

From the Cape Colony the exports have nearly doubled in 
quantity in the last ten years; in 1878, 149,701 Ib. were 
shipped. From Natal, owing to various causes, the exports 
have fluctuated from 50,000 Ib. in 1870, to 37,000 in 1878. 
7 supplies from Lagos have also dropped to a mere trifle 
of 1,000 Tb. 

The following table shows the principal quarters from 
which our capplies are drawn, Africa being still the chief 


source 
1970. | 1875. | 1880, 
Egypt...... 521 | 2411 | 2,008 
South Africa....... 1,185) 1,443] 1,11 
British West Afrjca.. ........| — | _ 251 162 
West Africa, not designated... 1,322 | 2,297 2,310 
Portuguese Possessious......... 410 | 312 361 
East Coast of | 696 | 1,099 
British India. .......... 221 3,560 | 3,665 
Other countries............ | 4,631 | 5,289 | 2,721 
| 12,590 | 16,258 | 13,435 


The officially returned imports of ivory into the United 
Kingdom have been as follows: 


xported 
Cwt. 
not known.” 
1850 . 

19,435 ...... 967 


_ It will thus be seen that we retain nearly ove-half of what 
18 received for manufacturing at home. 

Those who are interested in the ivory trade and its appli- 
Cations, will find long and elaborate descriptions in a paper 
of mine in the Art Journal for 1874, p. 120; in my work on 
“Animal Products,” p. 328; and in a paper read before the 


ey of Arts by Professor Owen, on the 17th December, 


SPICES OF THE STRAITS SETTLEMENTS. | near the Moluccas, while the island of Penang and the Straits 
| Settlements furnished also their quota, the quantity increas- 

Cloves and the Clove Tree.—People that labor under the! ing gradually. The nutmeg thrives well, also, with a little 
opinion that cloves do well only in the Moluccas and on the | care, on certain parts of the peninsula, and if the Colonial 
island of Zanzibar, are simply mistaken. It thrives splen-| Government had given hitherto a little more fostering care 
didly in the Straits Settlements— this wonderful, lovely tree. | to its cultivation, a much larger quantity might have been 
Many years ago, enterprising men on the island of Penang | produced. In Deli, Sumatra, nearly opposite Penang, where 
introduced and cultivated the clove tree, and it proved a de-| the tobacco planters labor under the idea that their rich soil, 
cided success. It is to be found in some of the gardens of | after having produced one crop of tobacco, will not produce 
Europeans and wealthy Chinese in the Straits Settlements, | a second sufficiently good to pay, and that the land must lie 
producing flowers liberally; and it is a subject for wonder | fallow for six years (grow up in jungle again), some of them 
why no one cultivates it more largely, not to serve as an or- | a few years ago became bappily possessed of the idea whether 
nament only, but to derive benefit from it. In Penang it | during those six long years the tobacco lands might not pos- 
was planted for that purpose, and ‘‘ Penang cloves” have sibly produce something else *‘that would pay,” and a few 
the reputation, like the nutmegs, to be the best in the mur- | of these intelligent tropical husbandmen concluded to plant 
ket, commanding a higher price than Amboyna (Moluccas) | nutmegs. Six good coolies, at twenty cents wages per day 
and Zanzibar cloves. But the consumption of this spice | each, with a hand cart, could soon plant a large piece of 
‘among the natives throughout the colony (and all India and | fallow tobacco land in nutmegs. In the meantime, the to- 
| the East, in fact) is so large that the quantity left fur export | bacco planters, who looked upon this as an experiment that 
|is very limited. It is the bud of the flower just before open- would not cost them much, and paying little attention to it, 
ing that constitutes the spice, and in this lies the difficulty | went on tobacco plunting, looking upon that as their object 
that prevents many from planting cloves for export. One | and actual source of profit, as it takes about five years until 
having a quantity of trees will find himseif busy about the the nutmeg trees commenced to bear. Some of the planters 
time the buds (white in color and strongly resembling snow- | had crops of fine nutmegs to send to market at the end of 
drops) begin to make theirappearance. It must not be gath. | that time, in addition to all the tobacco they produced and 


ered before it, the bud, is well formed, just before opening; 
and, as on a full grown tree the number of buds is exceed- 
ingly large, the planter must have plenty of bands ready to 


gather them as quickly as possible, because the bud, after | me 


shipped during the same period. The nutmegs, being good 
and large, could enter the market as ‘‘ Penang nutmegs ”"— 
an innocent, cheap enterprise that turned out well, the nut- 
being worth about seventy dollars per picul, unselected, 


opening—becoming a flower—loses much of its strength. | and mace, if slowly and neatly dried, not scorched, about 
Boys and girls from ten to fourteen years old answer best for | from forty dollars to fifty dollars per picul. It takes 110 fair 
this purpose. ‘Phe bud gathering time lasts a few days only, | sized nutmegs to make ove pound (1 picul=133} pounds at 


and whoever does not ‘* make hay while the sun shines,” will 
lose his crop of buds. The buds, after being gathered, are 


spread on large sieves or mats of loose texture, and dried | 
| the “experiment” turned out well. Such of the planters as 


under the shade of trees, or in sheds with palm-leaf covered 


eighty dollars) worth sixty cents; and since a good full- 
grown nutmeg tree in full bearing can produce several 
bushels of nuts with the hulls on, it can be easily seen that 


roofs, and are then ready for the market. To dry them in| had their wits about them, the price of Deli tobacco having 


the sur causes them to turn black and shriveled, and to 


| fallen during the last two or three years nearly fifty per cent. 


evaporate much of their strength. A properly dried clove | against former years, and yielding little or no profit at the 


is of ligbt brown or tan color, 


The shipments of cloves from | 


present time, can now stop tobacco planting and find old 


Singapore to the United States have, last year excepted, never | tobacco prices in their nutmeg groves until the price of to- 
amounted to much, and supplies were obtained chiefly from | bacco rises again. The number of the “successful,” how- 


Amboyna. 

Pepper Cultication.—Black and white pepper grows on the 
same vine. The green pepper berries, just before maturity, 
after gathering, turn black and make “‘ black pepper,” while 


ever, is not large, but will, after such a demonstration, be- 
come larger, it is supposed. 

The nutmeg tree will grow well on the coast of Borneo 
and adjacent islands, as well as in the Malayan States on the 


‘‘white pepper” is obtained by gathering the berries—fire | peninsula, under British and Siamese rule; and, as we have 
red in color—when fully ripe, and through long soaking in| very advantageous treaties with both countries, the United 
water and subsequent stirring and shaking, relieving the | States buying more nutmegs than the whole of Europe taken 


berries of the outer skin; after which, on being dried, they 
become ‘‘ white.” 


In what country the pepper vine originated, the writer is | 
unable to say; but Eastern history shows that the northern | - — 
| ThE PETROLEUM WELLS OF TRANSCAUCASIA. 


half of Sumatra, the once mighty old sultanate of Acheen, 
when the Portuguese, Dutch, and British (in rotation) came 


to that country, was far famed for that spice, which drew, | 
at Acheen Busar, in North Sumatra (near the entrance of the | 
Straits of Malacca), the native traders from many Eastern | 


countries and islands, who there exchanged the products of 
their countries or purchased for cash. After the British 
East India Company, during the last century, acquired the 
island of Penang from the Rajah of Quedah, a Siamese 


together, some of our enterprising young men might, per- 


| baps, = some time profitably in reflecting upon this.— 
jews. 


Drug 


ConsvL PEACcocK, in his last report on the trade and indus- 
tries of Baku and Batoum, calls attention to the increased 
production of petroleum in the former district, and states 
that the total area of the Baku petroleum region, taking its 
extreme points of surface oil, gas wells, etc., is not less than 
1,200 square miles; its elevation above the level of the 
Caspian Sea varies considerably. The Caspian is 86 feet 


suzerain, so favorably situated for commercial purposes, | below the level of the ocean. The general aspect of the 
/and made it a very important factory and place of resi-| petroleum region is that of a barren desert, deprived of water 
{dence for a sub-governor, the great Acheen trade grad-/ and vegetation, checkered here and there with dried up salt 
ually drifted to Pulo-Penang (Prince of Wales Islands), | lakes, natural outflows and pools of oil, gas wells, and ex 
and with it the pepper trade principally. At that time | hausted mud volcanoes. Even on the surface of the water 
Singapore had not been acquired by the British, and not | of the Caspian, natural outflows of petroleum and gas may 
before 1819, when the island was covered with a dense | be seen at certain places. The boring operations are mostly 
| trackless jungle. After the acquisition of Penang, the na-/| carried on in the peninsula of Apsheron, where the potential 
tives on the peninsula of Malacca, especially in the province | productiveness is considered to be much greater than that of 
of Frang, a Siamese souzerain province, commenced to plant American petroleum regions. Jt may be justly stated, says 
pepper, and with excellent success; and now it is extensively | Consul Peacock, comparing the results achieved in the two 
planted by Malays and Chinese in many places on the penin- | countries on the one hand, and the average depth and total 
sula of Malacca, also in Siam, Cochin China, and in Sarawak, | number of the wells on the other, that the natural petroleum 
Borneo. That grown in the southern part of the peninsula | riches of Baku have no parallel in the world. The lands are 
and on the island of Singapore, known in the market as/ partly purchased and partly beld by lease. The former com- 
‘Singapore pepper,” is by far the best, commanding a higher | prise about 1,836 acres, sold by the crown to different per- 
price than Acheen pepper. | sons, by public auction, for the sum of £300,000; for certain 
Penang maintained the Acheen pepper trade until the | plats as much as £3,500 per acre has been paid. The yearly 
Dutch commenced their war of conquest in Acheen, in 1873, | rent for leased crown land is only about 7s. 6d. per acre, 
blockading the coast and preventing the exports of all | These lands were, some few years ago, supposed to be wortb- 
Acheenese products. At tbat time, owing to the spread of | less, but the contrary bas been proved since, and they now 
wild rumors about the destruction of the pepper gardens in | form a subject of wild speculation among the numerous 
Acheen, ete., pepper reached the figure of fourteen dollars | leaseholders. A tract of the most valuable land, with an 
per bundredweight for a short time. It was feared, the | area of 270 acres, has been granted to a certain number of 
supplies from Acheen being cut off, that the spice would | high officials, as a token of imperial favor. In 1873, the 
become scarce, and as a consequence — Chinese planters | number of wells sunk by way of drilling was 17. The total 
increased its cultivation: in fact, to such extent that the | number now is about 375. he average depth of borings is 
Acheen war was no longer looked upon as the cause of influ- | 350 feet, and the deepest well 637 feet, with a diameter from 
ence in prices. Later some of the chiefs of certain Acbeenese | 10 to 14 inches. The number of unproductive wells from 
provinces, having submitted to Dutch rule, were allowed to | natural causes is comparatively small, but a great many are 
send pepper to Penang on vessels having a permit from the | abandoned for want of means or skill to continue the boring, 
Dutch Consul in Penang to supply them with rice and other | or still more frequently on account of the extremely luw 
needed goods. Then it appeared that some of the Rajahs| price of crude petroleum. Flowing wells, yielding from 
| who had submitted to the Dutch, after having been pretty | 2,000 to 4,000 barrels (40 gallons to the barrel), and pumping 
well supplied with the necessaries of life, turned truant again, | wells, yielding from 300 to 600 barrels daily, are of common 
and, as a consequence, their coasts were again blockaded | occurrence. 
|The Dutch are now making efforts to make *‘Ole-Seh,” the| Within the period of fifty-nine years’ monopoly—from 
old port of Acheen Busar, in fact well protected by a fort | 1813 to 1872—the maximum vearly production of crude pe- 
and man-of-war, a trading port, and to export ‘‘ Acheen pep- | troleum never exceeded 212,000 barrels; in the first year of 
per from Acheen” themselves. | free competition it at once more than doubled, and the ave- 
As to the pepper vine, it presents a very handsome ap- | rage production annually for 1879, 1880, 1881, amounted to 
pearance. A pepper garden at a distance looks like a ‘‘ hop | from 3,000,000 to 4,000,000 barrels, and besides this, immense 
yard.” Some planters, however, trellis the vine, and the | quantities of crude petroleum are wasted at the place of pro- 
| writer thinks that is the best plan. It grows everywhere | Gnotion for want of adequate means of tankage and trans- 
round about Singapore very easily and luxuriantly on fair| portation. The extraction of petroleum for domestic use 
}upland soil, not liking low heavy soil, and, like the grape- | has been carried on by the natives from time immemorial. 
| vine, needs occasional pruning, weeding, and fertilizing. | It became a resource of commerce about 1813, and formed a 
| With a little care and attention it yields abundantly, and | monopoly till 1872, when the system was —7 done away 
|proves a good source of income. The quantity of pepper | with, an excise duty being imposed on refived petroleum, 
exported annually from the Malay peninsula and ports in| which, in its turn, was abolished in 1877; and it is since 
Dutch India is simply immense, aol ts almost exclusively | that period that the petroleum industry, being virtually 


planted, gathered, and brought to market by natives, Malays 
and Chinamen chiefly. 

Nuimegs and Mace.—Nutmegs and mace belong together, 
the latter being the inner covering of the nut. This most 


interesting, and, in its natural fresh state, lovely spice, seems | 


to be an especial favorite with the American people, since 
the export thereof, of the nut especially, to the United States, 
exceeds that to all Europe combined. The home of the nut- 
meg in reality is New Guinea (Papua), where it grows wild, 
and it is possible that in times past (and now) the famous 
and daring Bugistraders, who alone obtained the most noted 
products by way of barter with the extremely barbarous and 
hostile inhabitants, brought away certain quantities thereof. 
The most reliable place of production of obtaining them, 


thrown open to free competition, commenced to attract en- 
terprise and capital on a scale unexampled in Russia. 
etroleum refineries have lately sprung up in great num- 
bers, and there are, at the present time, 193 refineries, with 
487 stills, of a daily working capacity of 300,000 gallons of 
refined petroleum. The price of kerosene at Baku, durin 
the period from 1870 to 1879, has fluctuated between 1s. ad 
and 3d. per gallon. The different products derived from 
petroleum in their respective application for illuminating, 
heating, and lubricating purposes, have proved of immense 
importance as substitutes for other less abundant natural 
riches. In 1881, the petroleum products exported from 
Baku by sea, amounted to 2,946,000 barrels, and these in- 
cluded 1,450,000 barrels, or 58,000,000 gallons, of kerosene, 


agreeably with the demands of the market, has ever been | the rest consisting of crude petroleum refuse and lubricating 
the island of Banda, and probably other islands among or} oil. Some works have lately been completed to facilitate the 


5725 : 
82, 
ht Wag | 
st prac. 
‘andpa- 
ing wil] 
‘uarded 
3 
D the 
nds of | 
several 
it re. | 
tO the 
th 
it for 
& ten. 
ICCEss. 
saving 
urface 
pense 
would | 
Most 
cident 
> feed | 
Was 7 
fter a 
ran to 
days 
Was | 
ith a 
turn- | 
Dtical 
made 
The | 
The | 
med, 
iples, 
ount | 
on of 
hich 
Is to 
| 
NG. 
is of 
at it 
or to | 
es, 
| 
act 
ing 
ter : 
ist- 
he 
he | 
in : 
at 
ire 
nd 
nt | 
g 
} 
\ 
| 


SCIENTIFIC AMERICAN SUPPLEMENT, 


manipulation and marketing of the produce; a railway line, 
ten miles long, with tank cars, connects Balakhane, the prin- | private house, and has erected his own dynamo and steam | 
cipal group of wells, with Baku; the wells, refineries, and | engine or gas engine to feed his lamps, he will have found | 
jers are also connected by several pipe lines, their total | no saving over his gas bill, I say this with less hesitation, 
ength being about sixty miles. A large number of tank | because, when the circumstances are looked at narrowly, it 
steamers and several hundred sailing vessels, have also been | will be seen that for a fair discussion of the question of econ- 
built specially to carry the petroleum without casks. The | omy, the comparison is not a fair one. To set up little elec- 
Baku harbor has 25 piers, and some of them are furnished | tric works of one’s own in ove’s own house cannot possibly 
with pipes and pumps, so that tank vessels may be loaded at | be as cheap a method of generating the electric current as to 
the rate or 100 tons per hour. have it generated at central stations on a large scale by large 
: |and economical machinery. No sane man would think of 
| saving on bis gas bill by setting up small gas works in his 

THE AGE OF ELECTRICITY.* | cellar, and by building a private gas meter in his back gar- 

-epr |den. The fair comparison must be made between gas as 

By Pro. 8. P. ‘THompsoy. distributed from a central station on a large scale, and elec- 
Ir is the fashion among ethnologists to classify the suc- | tricity as distributed from a central station on a large scale. 

cessiye stages of development in the primitive races of man- | That large scale distribution has, so far as I am aware, been 
kind by reference to the kind of implement which marked | yet only attempted in two places—New York and the Hol- 
the degree of civilization to which they had attained. A | born Viaduct in London—and in both cases a system which 
chipped flint arrow, a bronze spear-head, an iron dagger, are | is not necessarily by “ means the best, or most economical 
typical of the several grades of advancement in material —I mean Edison’s—is the system tried. Yet I look forward 
civilization which we familiarly name the age of stone, the | with the greatest confidence to the results of those experi- 
age of bronze, the age of iron. To these three primitive ments, as showing not only that electricity can be distributed 
ages you must allow me to add three others, equally well on the large scale, but that it can be so done with economy 
defined—the age of gunpowder, the age of coal and steam, | and profit. This regular and systematic distribution of 
and the age of electricity. The world is even now entering electric currents on a large scale, by means of conductors 
upon a new, and I am fain to believe a happier, age, wherein, laid along the streets, is the first step to the further eco- 
while delivered to a large degree from the darker aspects, we nomic applications of electricity, and is becoming now a 
shall enjoy to a degree hitherto unknown the advantages of pressing necessity of the time. A century hence a supply 
machine-aided production. Our machinery will be driven, of electricity will be just as essential as a regular supply of 
not by steam, but by electricity; for electricity will be our gas and of water has become to-day; a hundred years hence 
servant to do the hard work of the world in the coming age. the town without an electric supply will be deemed as badly 
For a quarter of a century we bave harnessed that messen- off as nowadays a town which has no railway or telegraph. 
ger, more nimble than fleet-footed Iris, to convey our | A general system of electric distribution is needed, not for 
thoughts. We have but lately discoVered that electricity electric lighting only, but for hundreds of other purposes of 
could also convey the actual tones of our speech. It is elec-, which we now dream little. Once let such a system be 
tricity that rings our bells, that silvers our pewter and gilds | established, and we shall see how soon it will be found that 
our pinchbeck, that fires our torpedoes, and brings Green- there are many kinds of additional services which electricity 
wich time to our clocks. True, these are light and easy can perform forus. When it is possible thus to obtain power 
duties, but it has taken us many years to adopt in practical by merely turning on a tap, there will be an enormous im- 
life these simplest applications. And, mark you, the delay | petus to all kinds of small machinery. Motors to work sew- 
is not to be imputed to science, for science has known most ing machines already exist, and would be used literally by 
of these things for forty vears. Mines were fired by elec- | millions if the source of electricity were but at hand, in the 
tricity in 1749; electro-plating with silver was discovered in | form of a friendly wire always ready to bring the needed 
1805; an electric telegraph was in actual operation in Lon-| power. If we have a system of electric distribution, lifts or 
don in 1816; electric bells were invented in 1834; electric elevators will be multiplied. An electric lift is both simpler 
clocks were made in 1840; and speech was transmitted by and cheaper than a hydraulic lift, which will probably be 
an electric telephone in 1461. But, familiar as are these ser-| suspended entirely at no distant date. Indeed, there are 
vices to mankind, there are other services of a very import- many bydraulic appliances which must at a very early date 
ant nature which electricity is perfectly competent to per-| be superseded by electric macbinery. Again, the establish- 
form, which, unless the world has grown wiser, will not, I) ment of a town supply of electricity will tend unquestion- 
suppose, be generally adopted for the next forty years. | ably to develop the industries of small workshops and home 
Electricity can bring us a mignificent and economical light. | workshops, where a little power is required. The smallest 
It can smelt our most refractory metals. It can bleach our electro-motors may be made just as economical as are the 
cotions and print our calicoes, I[t can detect base coins | largest. There is, moreover, another point in their favor. 
without cutting them, and can dixcover a bullet in a wound | They may be made far smaller, lighter, more compact, and far 
without probing it. It can stencil our circulars, grind our | cheaper than steam engines of corresponding power. [t is cer- 
coffee, gather our apples and walnuts, protect us against | tainly possible to construct an electric motor of two-horse 
burglars, turn our sewing machines, drive our tricycles. | power for a cost of ten pounds, and such a motor would be 
Nay, it can perform much heavier work. It can turn ample for the purposes of many small workshops. Why do 
lathes, saw timber, grind scissors and knives, plane planks, | we not, it may be asked, hear and see more of these little 
propel tramears, and, as I can personally testify, can furnish machines if they are so excellent? Why do not people adopt 
motive power of a very effective kind to an iron boat, them? The answer is simply, they cannot be used until we 


—- we have reason to say that the age of electricity has have a central supply of electricity. I do not hesitate to 
already begun. The success of primitive attempts to utilize | affirm that such motors will be found to present an enormous 


electricity as a motive power was not very encouraging, for economy in comparison with steam engines of equal power. 
their cost was great and their power weak. The fact was | It is clear, then, that electricity offers an enormous future 
that though the machinery—on a small scale at any rate— to small motor machinery. A further economy is, indeed, 
was ready, the time was not ripe for it. Compact and possible. Electricity will travel any distance slong wires 
light in weight, these little electric motors presented, for without sensible loss, provided those wires be thick enough. 
light kinds of work, an enormous advantage over steam | Instead, therefore, of erecting our steam engines at a central 
engines; yet these advantages were far outweighed by the town station, where ground is dear, and where we shall have 
consideration that the cost of generating electric currents in to pay dearly for transporting coal, let us put our steam 
the voltaic battery was so enormous as to be practically pro- engine and dynamos at the pit’s mouth, and transmit our 
hibitive. The great stride which bas brought so many of the | electricity to town through a stout copper cable. The saving 
possible applications of electric currents into the region of | of freights would much more than pay the interest on the 
practical problems is due in its origin to the genius of Fura- cost of the cables required. One further step in economy is 
day. With the invention and perfection of the dynamo also within the range of possibility; and that is to use water 
between the years 1862 to 1872, a new range of possibilities power or tide power to drive our dynamos. If the problem 
was opened out. Electric lighting, to which the real ob- of utilizing the tides remains yet unsolved for want of suit- 
stacle had been all along the extravagant expense of pro-| able tide mills, that of utilizing the power of waterfalls by 
ducing electric currents, at once began to develop, and the turbines is already solved, and only wants putting into effect. 
Jablochkoff candle, the Siemens lamp, and the Brush lamp, ; Niagara is not yet harnessed to the car of electricity, and is 
which sprang almost simultaneously into existence, found | possibly too far off to supply Great Britain; but there are 
themselves shortly confronted by a host of brilliant rivals | waterfalls enough in Scotland and in Norway to satisfy-our 
for fame. Then first it became clear that electric currents | wants for a long time to come. Of this at least, 1 am con- 
might be laid on from house to house iu order to supply | vinced, that we do not yet realize the hundredth part of the 
domestic electric lights. Little lamps of the requisite com- | future services which electricity can render to us when once 
pactness and brilliancy were speedily perfected by Edison | it is supplied wholesale. Before the electric age is over, our 
and Swan, on the lines of an old invention of thirty years | knives will be polished, our shoes cleaned, our mangles 
back, impracticable then, practicable now by reason of other | driven, our coffee roasted, our potatoes pared, and our 
advances iu science. The vast possibilities opened out by | mincemeat chopped by the self-same agency that will bring 
the fact that a simple wire may convey electric currents to | light into our dwellings. In all kinds of machinery. small 
any distance now began to assume their true importance. | first, large afterward, we shall see a complete revolution. 
The electric transmission of power to any distance, and the | In a very few years we shall see electric governors replacing 
possibility thereby of utilizing some of the waste forces | the rotating governor balls for regulating the power of steam 
of nature, became a burning question. The invention of | engines. The locomotive steam engine is irrevocably doomed 
the electric accumulator, by Planté, in 1860, and its improve- | Why should we employ an enormous and expensive iumber- 
ment by Faure, in 1831, suggested the further cheapening | ing mass of metal, loaded with boiler and coals, and burning 
the cost of electric currents by providing a means of thus | four pouvds of coal per horse power per hour, to draw our 
storing the intermittent energy of waves and winds. The | trains, when we might equally wel! draw them by electric 
electric railway made its appearance in Berlin, to be followed | motors of one-tenth part of the total weight, drawing their 
by the electric tramway of Paris, and various projects for | supplies of power electrically from a large and far more eco 
electric railways elsewhere. Electric industries of all kinds | nomical stationary engine at ove end of the line? (Hear. 
grew and multiplied; in fact, with the invention of the hear.) There is every argument in favor of this radical 
dynamo machine we leaped into the age of electricity with | change—economy both in prime cost and in actual working, 
a sudden bound. Now, as the first achievement in the age | safety, and certainty of action. But railw ay directors do 
of electricity appears to be the spread of the electric light, || not yet know or realize the magnitude or certainty of the 
will speak of that development first, though it is not, in my | impending revolution. Having hinted, amid applause, at | 
opinion, the most important. The blaze of the electric-arc | the prospect of electric power superseding steam on the Me- 
light can be maintained by the consumption of a far smaller | tropolitan Railway, Professor Thompson continued: Setting 
quantity of coal than would be required for the production | aside all that deals with electric telegraphs and telephones, 
of an equal amount of light by gas. So far there is economy | and confining ourselves only to the industries connected 
--real and not small. But it may be said, *‘ We don’t want | with electric lighting, the manufacture of dynamos, and of 
such overpowering displays in our bouses even if we could | electric motors and their appliances, we sball find that in 
afford them. There can be no economy in using a light far | the electric industry to-day there are employed in England 
too brilliant for comfort.” It is here that the incandescent | alone something life five thousand persons. “Practice of the 
lamps, such as those of Swan, Edison, and others, come in | actual work of the shops is of course outside the range of 
to give us exactly the brilliancy we weed. Here, however, | the operations of such a college as ours, but the work of the 
we are met by the disappointing circumstance that the very | electrical laboratory is just as truly within our range as the 
same electric consumption which will give us one blazing are | work of the dissecting-room is within the range of the medi- 
light of one thousand and more candle-power will, when cal school. I look upon education in matters electrical, 
applied to light a score of incandescent lamps, only give to | indeed, as a pressing necessity of the time. That nation 
the latter a brightness of eight candles each; or, in total, one | which can earliest establish such a system of distributing 
hundred and sixty candles. It is clear, then, that the econ- | power among its artisans will be placed in a most advanta- | 
omy of small incandescent lamps is a different thing from | geous position for production, and such a nation will reap 
that of arc lights. And I am quite certain that up to the | its reward in the rush of commerce to its doors. That city 

. which rises to the golden opportunity in store will in like 
manuer reap its due harvest of returns, 


* From a lecture delivered October 7, at the University College, Bristol. 


present time, if any one has fixed incandescent lamps in is | 
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UNION OF THE THREE AMERICAS py ~ 
TELEGRAPH. 
PaNnaMA, Septem ber 16, 1889 

THE cable steamers Silvertown and Retriever have returs, 
and are now anchored in this bay, their work having “a 
completed in the most satisfactory manner. The cable work 
and direction of the whole enterprise has been under th 
t 
immediate care of Mr. Robert Kaye Gray, F.R.G.s., chiet 
engineer representing the contractors, the India-rubber 
Gutta Percha, and Telegraph Works Co., Limited, of Silver. 
town, London, England. 

Mr. Joseph B, Stearns. a celebrated American electrician 
und the inventor of duplex telegraphy, is here representiy, 
the new cable company, whose title is the Centra] = 
South American Telegraph Company. Mr. Stearns, by the 
way, is well-known ‘‘at home” in Canada. His system jg 
used by the Montreal Telegraph Company. He and Mr 
Badger, of the Montreal Fire Telegraph Department, work. 
ed together before Mr. Badger left Boston to take up his 
residence in Montreal. Mr. Stearns has taken the position 
of general manager of the new enterprise pro fem. When 
all is complete he will hand over his charge to the president 
and return to England, bis present headquarters. , 

The cables laid by the International, Dacia, Retriever 
and Silvertown, for the new company by the contractors’ 
fleet, comprise some 3,200 miles of marine cable. The Cep- 
tral and South American Telegraph Company also have 
313 miles of land lines working in connection with their 
cables as above. 

The new company is American, and has its bead offices 
in New York. The lines of the Mexican Telegraph Com. 
pany run from Galveston, Texas, to Vera Cruz, Mexico, 
where the cable of the Central and South American Tele. 
graph Company commences. The stock in both companies 
is nearly all held by the same shareholders, One president, 
Mr. James A. Scrymser, of New York, acts for both com- 
panies. The cables of the Central and South American 
Telegraph Company extend from Salina Cruz, in the Gulf 
of Tehuantepec, Mexico, on the Pacific side, to Lima, in 
Peru; there the cables of the West Coast of America Tele. 
graph Company begin, and extend to Valparaiso, Chili, to 
be described later. 

The connection of the Central and South American Tele- 
graph Company with other ocean and land lines, will givea 
total mileage of over 20,000 miles, in Mexico, Central aad 
South America, and with the trans-continental line, an ad- 
ditional 6,250 miles, or in all 26,250. Here is a truly vast 
system of telegraphic connections just completed. + 

The three Americas are united by the cables of the Cen- 
tral and South American Telegraph Company for the first 
time. All honor to American enterprise. 

Previous to the inauguration of the new company there 
was no direct communication by telegraph between these 
countries, as stated. For example, to send a message under 
the old rég‘me to South America it had to be sent from New 
York via Newfoundland to England; thence by land lines 
and cables to Lisbon, Portugal, thence by cables to Madeira 
and the Cape de Verde Islands, and from the latter to Per- 
nambuceo, in Brazil. It will be seen that a message had to 
cross the Atlantic twice ere reaching the Atlantic coast of 
South America. Once there it could be sent up and down 
the coust by the cables of the Brazilian Submarine Company, 
from Para, on the north, the neighbor of French Guinea, to 
Montevideo, in Uruguay, on the south; thence by a land 
line across the continent via Rosario, Mercedes, and Mendo- 
za in the Argentine Republic, to Santiago and Valparaiso, 
Chili, thus reaching the Pacific or west coast of America, 
whence messages could be sent as far north as Lima by the 
West Coast of America Telegraph Company, an English 
corporation, whose manager is Edward William Parsoné. 
To fully illustrate how awkwardly people were placed in 
Panama and Callao when they had to cable to each other, 
the following will show. Let us suppose that A of Panama 
had to cable to B of Callao, distant only eight days by the 
English steamer. His message had to cross the Isthmus, 
thence to Jamaica, Havana, Key-West, to New York, thence 
eta Newfoundland to England, over the continent to Lis- 
bon, from thence to South America, arriving at Pernambuco, 
thence ria Moutevideo across the continent to Chili, thence 
up the coast to Callao, at an expense of nearly $13.00 a 
word, It would have to travel! over 14,000 miles of cable and 
7,680 miles of land wire, in all nearly 22.000 miles—pretty 
well around the world, This was not only tedious and very 
expensive, but at times almost useless, owing to the land 
wires in South America being in a chronic state of ‘‘down,” 
so that the mere paying fora message was often the easiest 
part of the whole affair. Such was not the exception, but 
the rule. Important messages often bad to be sent on horse- 
back across the wild pampas of South America. Now itis but 
fair to assume that under the new era these annoyances have 
becn relegated to the past, and the three Americas are 10 
direct electric connection. Messages can be sent by either 
North or South America or the Isthmus of Panama to 
Europe, or ingeword, all over the inhabitable globe. 

Now li Ss this done under the new order of things? 
Simple enough. A cablegram from either Mexico, Central or 
South America, on the Atlantic or Pacific side (in some places) 
can be handed into the office of the Montreal Telegraph Com- 
pany ‘‘at home,” or to any of the Western Union offices in the 
United States: - It will then be forwarded direct to Galves- 
ton, Texas, thence by the cables and land lines of the Mexi- 
can Telegraph Company to Vera Cruz, Mexico, Atlantic 
side; thence it travels over the first section of the Central 
and South American Telegraph Company’s cable to Coutza 
coalco, a smal] Mexican village situate at the mouth of the 
river of the same name, a distance of 138 miles, in the Gulf 
of Mexico; this section was laid by the contractors’ steamer 
International, in March, 1£81. The land line starts from 
Coatzacoalco and crosses the Isthmus of Tehuantepec, 4 
distance of 195 miles, and terminating at Salina Cruz, near 
the Mexican town of Tebuantepec, on the Pacific Ocean. 
Here the company sre credited with having profited by the 
experignce of the Western Union Telegraph Company, whose 
lines in the early days of telegraphy were of small wire, No. 
16; these were often cut on the ‘‘wild prairie” by the gentle 
savage of Uncle Sam’s neglected family. A No. 9 or a larger 
wire was then employed that was practically useless to the 
redskin. The Central and South American Telegraph 
Company here “give one better,” by using a No. 8, a larger 
wire having a greater message capacity. 

To return to Salina Cruz. It is the northern terminus of 
the Central and South American Telegraph Company on the 
Pacific, und from it the first section of cable runs south 
a distance of 435 miles, to La Libertad, in Salvador. At the 
latter port the company makes its first connection with the 
telegraph system of Central America. The names of the 
Central Spanish-American Republics now in direct commu 
nication with each other are as follows: Guatemala, Hon 
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duras, Salvador, Nicaragua, and Costa Rica. The second 
section extends to San Juan del Sur, Nicaragua, a distance 
of 2,694 miles, and from the latter place to the Island of | 
Pedro Gonzales, the distance to the island being 671 miles. | 
The Island of Pedro Gonzales is in the Pear) Island group, 
nearly opposite the Isthmus of Darien. The Pearl Islands 
are known the world over for producing the largest and 
most valuable pearls. The Isthmus of Darien produces— | 
well, crocodiles, India-rubber, big trees, and a fever that | 
bas been celebrated since the days of Paterson’s colony. 
The name of Paterson is well known to English readers as | 
the founder of the Bank of England. His famous Darien 
scheme received the royal sanction in 1695. Paterson 
landed 1,300 men in Panama, nearly all Scotchmen, who | 
proceeded to Darien to found his New Edinburgh. Be-| 
tween fighting the Spaniards, destitution, and fever, the lit- 
tle colony was all but ‘‘wiped out.” History informs us 
that but thirty reached Scotland, and of them says ‘they 
were too weak to weigh the anchor of the vessel which was 
to carry them home, and had to be assisted in their depart- 
ure by the Spaniards.” Vide Macaulay et al. 

From Pedro Gonzales Island a section runs in back of the 
island of Toboga, one to Brighton, a distance of 49.4 miles 
to the city of Panama. The landing of the cable here, and 
its having been buried in trenches on its way to the com- 

ny'’s Panama offices has already been referred to in the 
Gazette's Panama correspondence, At Panama it,connects 
with the Panama Railroad Company’s ar across the 
Isthmus of Panama to Colon (cia Aspinwall) on Navy Bay, 
Atlantic side, thence by cables to the West India and Pan- 
ama Telegraph Company, an English corporation, to all its 
important West Indian Islands, as well as with British Guinea 
or South America. Messages can also be sent by the same 
company via Cuba and Key West to Europe, as already 
described. 

From Pedro Gonzales Island another section of cable runs 
a distance of 358 miles to Buenaventura, where it connects 
with the land system of the Colombian government, 
estimated at 3,000 miles, the objective point of the 
latter being Sante Fe de Bogota, or the capital of the 
United States of Colombia, an all but inaccessible place | 
away up in the mountains, 8,000 feet above the sea level. It 
is more than a ‘‘ Sabbath day’s ” journey to our Paris. 

From Buenaventura pot section extends 486 miles to 
Santa Elena, in the Republic of Ecuador. Santa Elena 
is nearly under the equator, and is at the mouth of the 
Guayaquil River. The city of that name is 111 miles up the 
river, and is the principal port of Ecuador. A land line 
runs from Santa Elena to the city, also belonging to the 
Central and South American Telegraph Company. If the 
writer is not mistaken, this is the first telegraph line in 
Ecuador—another triumph for American push and invest- 
ment. Strange to say, Old England sells the world their 
cables. We may say without fear of contradiction that 
England is the sole manufacturer of cables. It is true that 
there is a manufactory for them in France, but it is a branch 
house of the company who took this contract; English 
cable ships, English cables, Englishmen, English capital, 
and English skill are always to the fore. Our American 
cousins show their good sense in purchasing from our com- 
mon parent what they cannot produce themselves. | 

From Santa Elena a section runs to Payta; its length is 
222-019 miles. Payta, as the readers of the Gazette are 
aware, is the principal northern port of Peru, and possesses 
reat commercial importance. A Peruvian land line extends 
rom Paytato Lima, its capital. The latter is wretchedly 
uncertain (not the capital, the line), and constantly ‘‘ailing.” 
To avoid all difficulties, the Central and South American 
Telegraph Company have added a final section of 552-9 
miles to Chorillos, within a short distance of the capital. A 
land line of the Central and South American Telegraph 
Company, seven miles long, connects Chorillos with Lima. 
Lima is the southern terminus of the new company, and 
the northern terminus of the West Coast of American Tele-, 
graph Company, the cable of the latter, as already said, ex- | 
tends 1,699 miles to Valparaiso, Chili, touching the coast of 
Peru, at Mollendo, Arica, Iquique, and Autopogasta, for- 
merly Bolivia’s only seaport, thence to Caldera, Sarena, and 
Valparaiso. From Valparaiso « land line—that referred to 
—stretches across the vast continent; thus the Transandine 
Telegraph Company is a Chilian corporation. We of the 
Pacific coast, thanks to the new company, can now send 
our messages to Europe by three different routes, If the 
cables and lines were clear, a message could be sent from 
your correspondent’s office in Panama around the world 
and back to himself in a very few minutes. It would travel 
some 26,000 miles oé« Chili and Uruguay to Europe and back 
via Montreal, Texas. and Mexico to the Isthmus of Panama. 
The mind is all but dazed when one commences to contem- 
plate what skill and capital are daily accomplishing in this 

sat world. The tendency of the whole is to benefit man- 

ind and advance civilization. The miilennial period of 
“plow shares, pruning hooks, ete.,” is left for the future, 
as well as several letters on cables, cable ships, and cable 
laying, to be writien in an everyday way for everyday 
readers. —Montreal Gazette, September 25th. 


ELECTRIC COMPENSATOR APPLIED TO THE 
PRONY BRAKE. 


Tue usual locking of the jaws of the Prony brake by 
means of bolts has the advantage of being very simple, but 
italso has the disadvantage of requiring « certain amount 
of skill and constant attention on the part of the workman | 
charged with keeping the lever-arm in equilibrium; and 
often, especially in experiments of long duration, the exact- 
ness of the results sought is at the mercy of the person who 
regulates the brake. It may be seen, then, that for com-| 
parative experiments designed to establish the relative | 


| stant, and always varying between certain limits, it is neces- 


that it solves the problem completely and is applicable to all 
the dynamometric brakes known. 

Figs. 1 and 2 represent a Prony brake in which the lock- 
ing of the jaws is effected automatically by the very weight 
of the load of the brake. The proportions of the lever arms 
are so calculated that the pressure exerted on the pulley is 
almost sufficient to keep the brake in equilibrium through 
the effect of friction when this attains its maximum value. 
‘the friction itself of a regularly ciled surface not being con 


sary, in order to insure of an equilibrium, to have recourse 
to an additional variable force which shall act automatically 
and to the degree desired, so as to re-establish the con- 


brium through the friction produced. E, electro-magnet 
compensator whose armature presses on the pulley, and 
which is excited by a current that varies in intensity with 
the position of the arm so as always to hold the weight, P, 
in equilibrium, whatever be the accidental variations in 
friction. H, resistance apparatus in electrical communica- 
tion with the accumulator, 8, and the electro-magnet, and 
which increases or diminishes the resistance of the circuit 
according as the arm rises or descends. I, system of levers 
and links upon which the weight, P, acts to produce the 
locking of the jaws. K, water-brake for abating the sud- 
den motions of the brake. O, stops for limiting the oscilla- 
tions of the brake-arm. P, weight of the brake, which 


stancy of the friction aud insure of the equilibrium of the 
weight, P. 


produces the lecking necessary for its equilibrium. Q, 
counterpoise for balancing the part of the brake with re- 


ELECTRIC COMPENSATOR. 


The force that I employ is that of an electro-magnet, E, 
whose armature presses more or less on the movable pulley. | 
According as the exciting current is more or less intense, a 
regulator, H, connected with the arm, D, of the brake in- 
creases the intensity of the current when the arm goes | 
down, and diminishes it as soon as it rises; the action of | 
the electro-magnet insuring, then, of an equilibrium within 
as restrained limits as possible. This regulator, in which 


| spect to the axis, A. 5, accumulator in communication with 


the electro-magnet and the variable resistance apparatus.— 
N. J. Raffard. 


IMPROVED INDUCTION ELECTRICAL MACHINE. 


Tue history of induction electrical machines, of which 
perbaps the Holz machine is the best known modern type, 


there is nothing new, is formed of two metal plates immersed | dates as far back as about a hundred years ago; when the 


in a liquid that is not much of aconductor. One of these 
plates being connected with the arm of the brake, the thick- 
ness of the liquid which separates the two, and consequently 
the resistance of the circuit, varies with the position of 
the arm. The electric current may be furnished by any 
source whatever, 8, dynamo-electric machine, pile, or ac- 
cumulator. 

Some time ago, the idea of using an electric current to 
regulate the locking of the Prony brake would have been 
considered strange; but now that electric apparatus are bet- 
ter known and more common, there is no reason why they 
should not be used where other mechanical means cannot be 
employed. 

To terminate the description of the apparatus, it remains 
for one to speak of 'wo arrangements which are peculiar 
although not entirely new. The first consists in the use of 
the water-brake, of which I have already shown the neces- 
sity for facilitating experiments with the Prony brake, and 
the utility of which is no longer disputed, since it is begin- 
ning to be employed in a general way in all dynamometers 
for attenuating those sudden motions and those starts that 
are always inevitably produced in this kind of apparatus. 


immortal Volta, the father of electrical science, added the 
electrophorus to the apparatus of the electrician ; and just 
as the celebrated pile of the same pioneer, or the modification 
of it to which he gave the name of the ‘‘ couronne de tasses,” 
must ever be regarded as the type and precursor of all voltaic 
batteries, so must the electrophorus be regarded as the 
origin and germ from which have been developed all the 
electrostatic induction machines of the present day. 

We have from time to time described and referred to the 
inductionv machines of Bennett, Nicholson, Holz, Carré, 
Bertsch, Varley, Sir William Thomson, Todpler, and Voss, 
all of which may more or Jess be regarded as modifications 
of Volta’s electrophorus, and all of which depend for their 
action, in part or in whole, upon the building up, from a 
smal] initial charge of electricity, and by a succession of in- 
| ductions and counter-inductions, a far more powerful and 
| accumulated charge, cepable when desired of producing the 
most brilliant effects of static electricity. 

Up to within a very recent period the most powerful and 
certainly most widely known machine of this class was that 
introduced by Mr. Holz, of Berlin, in 1865, and which is to 
be found in all the important physical laboratories; but the 


NEW INDUCTION MACHINE. 


The only thing new is that here the rod of the water-brake, 


Holz machine has one very serious disadvantage, and that 


merits of different motors, regulation by hand does not | K, is not connected directly with the arm of the brake, but | is its dependence upon a favorable state of the atmosphere 


offer all the guarantees that are desirable, since it permits, | acts at the extremity of a lever, thus permitting it to fulfill 
in a certain measure, of one competitor being favored at | at once two functions: (1) that of resisting all sudden motions 
the expense of another. This is why a means of operating | of the brake arm; and (2) that of rapidly modifying the lock. 
the locking of dynamometric brakes automatically bas been | ing of the jaws by unlocking them when friction increases 
sought for a !ong time. The most complete solution of this| suddenly, and locking them, on the contrary, when the 
important problem is the funicular brake of M. Carpentier, | opposite effect is produced. The following is a description 
which, it is true, is only applicable to the measurement of | of the figures. 

very small powers. The dynamometric balance founded) Fig. 1. Elevation of front view. Fig. 2. Profile, with 
upon the same principle allows of measurements being section through a vertical plane. A, shaft of the motor 
made up to six horse power, but beyond that the apparatus (the arrow indicates the direction of the motion). B and B’, 
would become costly and non-transportable. It is neces-| lower and upper jaws of the brake. These being hollow, a 
Sary, then, to return to the Prony brake, and to endeavor | current of water circulates in the cavities, entering through 
to render its working automatic without complicating it too | the aperture 1, passing from orifice 2 to orifice 3 into a 
much. Amos’s compensating lever is very simple, and flexible tube, and finally making its exit through aperture 4. 
works admirably, but can be applied to the Prony brake) G, pulley of the brake keyed upon the shaft A. and D, 
only in particular cases. For this reason I have sought levers traversing the jaws, and forming with other levers 
another combination. The one that I have adopted wag jone links a system by which the weight, P, exerts on the 


| for successful working ; in a climate such as ours in Eng- 
land, there are comparatively few days in the year when a 
Holz machine can be made to work without great coaxing 
and difficulty, unless means be adopted for artificially drying 
the air in the immediate neighborhood of the revolving 
plates; moreover, the cost of the machines has always been 
very great. A little more than a year ago Mr. Voss, also of 
Berlin, introduced an extremely interesting form of Tépler’s 
machine, which we described at the time; this was remark- 
ably independent of atmospheric influence, appearing to 
work almost as well in damp weather as in dry, but its form 
did not admit of a number of plates being united to the in- 
sirument, as in the compound Holz machines, without very 
largely and inconveniently increasing its bulk. 

We illustrate a highly interesting and valuable macbine, 
the invention of Mr. James Wimshurst, one of the Consulta- 
tive Staff of the Board of Trade, which, while possessing all 


Perhaps appear a little complicated, but it has the advantage! pulley, C, a pressure almost sufficient to keep it in equili- 


the power of the best Holz machine, is as completely in- 
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dependent of the staie of the atmosphere as is the Voss 
machine, and what is perbaps more important to the majority 
of scientific men and others requiring a powerful source of 
static electricity, it can be made and sold at a remarkably 
small price. Mr. Wimshurst, having himself constructed 
several experimental machines of the same type, bas been 
enabled to bring the design to a very high degree of perfec- 
tion, and in its improved form the instrument is now 
being introduced by Messrs. Paterson & Cooper, of Little 
Britain. An «pparatus of this class has been recently made 
by Mr. Wimshurst, and is, we believe, the most powerful 
electrostatic induction generator in existence; with it all the 
most brilliant and powerful effects of static electricity may 
be produced with no more expenditure of power than can 
comfortably be transmitted by the turning of a wheel by 
one hand, This machine, which we have had opportunities of 
seeing at work under atmospheri¢ conditions that would be 
fatal to the working of a Holz machine, and ata time when 
all its parts were covered with dust, is capable of giving 
dense bundles of spark discharges in the open air, upwards 
of 7 in. long between its terminals, and when small Leyden 
condensers are attached to its terminals the sound of the 
discharge is almost deafening. The discharge is capable of 
piercing all the pages of a Bradshaw's sixpenny railway 
guide, and most of the brilliant effects of the discharge 
through vacuum tubes may be exhibited in a most remark- 
able degree. This machine consists of twelve circular disks 
of ordinary window glass, 32 in. in diameter, mounted upon 
an insulating spindle, which, by simple multiplying gear, 
can be rotated at a high velocity by hand. These disks 
rotate between twenty-four rectangular slips of window 
glass, twelve above and twelve below the axle, the space 
between the upper and the lower sets being sufficient to 
allow the spindle to pass freely between them, These slips 
are not fixed in any way, but are simply dropped into 
grooves to receive them, and can in a few minutes be all 
removed, cleaned, and replaced; they are not coated with 
varnish or any other insulating substance, The rotating disks 
run freely between the plates without touching them, so 
there is no friction in the working of the apparatus except 
at the bearings, which is inconsiderable, as the disks, being 
of thin window glass, are extremely light. It is true there 
is a series of paper ‘‘ armatures” or combs on each side of 
the spindle whicb rest against the revolving disks, but then 
contact with them is of the lightest possible character, and 
offers no resisting friction to the working of the machine. 
Mr. Wimshurst has effectually protected the apparatus 
against one defect to be found generally in induction 
machines with several plates; that is, the existence of 
different polarities in the armatures on the same side. For 
the successful working of the apparatus all the armatures 
on one side should be positively electrified, and all those on 
the other side should be of the opposite sign; generally in 
compound induction machines this is not the case, and a 
large proportion of the useful effect is lost by neutralization. 
To prevent this Mr. Wimshurst connects all the armatures 
on one side together by a fine wire, which terminates on the 
outside of the case and serves as a conductor for giving to 
the apparatus its initial charge, which can be produced by an 
electropborus or by an ebonite rod excited by friction. 

In the smaller machines which are being made by Messrs. 
Paterson & Cooper, and which are shown in the illustra- 
tion, a small frictional plate machine of the ordinary type is 
fixed at one end of and within the case, for the purpose of 
producing the initial charge, but this addition, while making 
the whole apparatus very complete and self contained, adds 
considerabiy to the expense. If the machine be well in- 
sulated the smallest possible charge is sufficient to start the 
induction, and in our opinion a very much smaller and less 
costly generator for this purpose might with advantage be 
substituted for the extra plate machine. 

There can be no doubt that Mr. Wimshurst has added a 
very valuable instrument to the laboratory of the physicist, 
and we feel sure when it becomes known that powerful 
electrostatic induction machines can, by carrying out his 
principle of construction, be made with the simplest possible 
materials and at remarkably small cost, it can only be a 
matter of a short time for these interesting machines to take 
the foremost place among electrostatic generators. and 
another will at the same time be added to the long list of 
honored names who have advanced the science of elec- 
tricity. —Zngineering. 


ELECTRO-MAGNETISM AS A PRIME MOVER. 


Tue dangers to which persons are exposed from the explo- 
sions of boilers while traveling in vehicles propelled by 
steam power, though now comparatively rare, still occur to 
such a degree as to render desirable the adoption of any other 
means of transit unobjectionable on that point, and which, at 
the same time, holds out the prospect of being equally eco- 
nomical and effective. To many the power derived from elec- 
tro magnetism may appear totally unworthy of consideration 
when they compare what has hitherto been done with the 
stupendous effects produced by the agency of steam; but it 
must be remembered that nearly two thousand years have 
elapsed since the first application of the vapor of water as 
a prime mover, and that it is only recently that the steam 
engine issued from the hands of Watt in a state admitting, 
apparently, of little improvement. Even one hundred 
years ago no person would have believed that there slum- 
bered in a few gallons of water a power equal to that of 
hundreds of horses, and which, when applied to machinery, 
would, in defiance of wind and tide, impel the largest 
vessels to the remotest corners of the globe, raise thousands 
of times its own weight from the bowels of the earth, and 
propel trains of carriages with a speed which her fleetest 
coursers cannot equal All this would have appeared to our 
forefathers as the ravings of a distempered or over-sanguine 
brain; and had the ridicule been effective which was lavished 
upon those who at first labored to produce such results, 
advantages of incalculable value to society would either have 
been entirely lost or reserved for discovery by future gevera- 
tions. 

In the application of electro-magnetism to the various 
purposes which at present occupy the power of steam, diffi 
culties are unquestionably felt, and, when these are removed, 
others may start up, but this is no reason for altogether re- 
linquishing the investigation of the subject. The discovery 
of these difficulties, and all attempis, however abortive, to 
altain the object, serve to strike out new paths, which must, 
sooner or later, terminate in its real attainment or force its 
abandonment, leaving al least the legitimate field of research 
more fertile and better defined, The circumstances of steam 
power having been a subject of frequent and serious investi- 


* From an article in the Practical Mechanic. Vol. 11., 1843, entitled 
“* Prospects of Electro-Magnetism as a Prime Mover, with a Notice of 
Mr. Robert Davidson's Electro-magnetic locomotive, lately tried on the 
Edinburgh and.Glasgow Railway,"' by David Mackie, C.E., etc, 


gation during the period of two thousand years, and, after 
having been abandoned innumerable times as hopeless, be- 
coming at last triumphant, is most encouraging to those who 
may be engaged in a research affording such rich prospects 
as the application of electro magnetism. 

It is not much more than twenty years since the connection 
between electricity and magnetism was decisively verified by 


experiment, although such a connection had long before been | 


imagined to exist, yet, within that short period, rapid ad- 
vancement bas been made in its application to useful pur. 
poses The electro-magnetic telegraph, by which intelligence 
might be communicated from one extremity of Britain to 
another in the twinkling of an eye, is among the fruits of 
recent labors in this tield of research, and, so far as trials 
have been made, the hope is not excluded that this new 
agent may yet become a powerful rival to steam. In point 
of safety its superiority is unquestionabie, but it remains to 
be determined whether or not sufficient power can be ob- 
tained on equally economical conditions. The machinery 
requisite will, from the nature of power, be extremely simple 
in its construction and moderate in cost, rotatory motion 
being directly obtained, and the methods of reversing, 
accelerating, retarding, and terminating the motion requir- 
ing no additions which can materially detract from the 
original power communicated. The simplicity of the 
machinery also precludes the possibility of much friction, 
which it is well known absorbs no small portion of the 
power even of the best constructed steam engines. The 
great difficulties to be overcome are connected with the 
batteries, the materials of which stand in the same relation 
to the electro-magnetic machine that the fuel and water em- 
ployed in working a steam engine do to that machine. 
Within the last few years great improvements have, how- 
ever, been made in the construction of voltaic batteries, the 
augmentation of their power in proportion to their size, the 
permanency and equability of their action, and the econo- 
mization of the materials employed in exciting them. The 
physiological, chemical, and mechanical effects which could 
be produced by batteries of a given quantity of surface not 
above six years ago can now be equaled by the action of 
batteries oF a tenth part the size. 

This holds out very great encouragement to those who are 
engaged in the important task of applying electro-magnetism 
as a prime mover. After the discovery that a bar of soft 
iron having an insulated copper wire coiled round it became 
higbly magnetic upon connecting the two ends of the wire 
with the opposite poles of a galvanic battery in action, the | 
idea seems to have occurred to many scientific and practical 
men that a new an effective motive power was at their com- 
mand. In December, 182, Dr. Schulthess delivered a lec- 
ture before the Philosophical Society of Zurich in which he 


‘noticing the spirited efforts which have been made in th 
United States. So early as 1836, Mr. Devenport, then : 
blacksmith in Philadelphia, had turning lathes in action he 
this power; and in his noble determination to ‘ go pret | 
he commenced on January 18, 1840, a newspaper entitleg 
The EHlectro- Magnetic and Mechanics’ Intelligencer, This 
paper, published at New York, was printed by a 
worked by an electro-magnetic engine. Fe give from it the 
following extract: 

‘The first number of the Hlectro-Magnet was published 
on Saturday, January 18, 1840,and was the first paper ever 
printed by the power of electro-magnetism. The project 
| was proposed and set on foot for the express purpose of bring. 
| ing before the public some tangible illustration whereby the 
| power might be brought forward upon as cheap and prudent 
| a scale as possible, the question having been so often asked 
|*Why don’t you apply the machine to this or that ? or any- 
| thing that they in their wisdom might fancy, all of which we 
| have uly considered. Thereforein following our own jinelj. 
nation, we have commenced as our own judgment dictates 
and now offer to the public our plan of operation. As the 
| second number of our publication is now before the public, we 
would respectfully call the attention of those who would 
wish to advance the cause of philanthropy, to come for. 
| ward and assist us in our experiment. That we may be con- 
| sidered chimerical by many we doubt not, but when all things 
| are fully proved we shall hope for a better fate than many of 
| our predecessors.” 
| Captain Taylor, of America, obtained a patent for an 
| electro-magnetic engine in the United States, in 1838, and in 
| England he patented the same engine on November 2, 1839, 
| 


An account of this engine, accompanied by a drawing of it, 
may be seen in the London Mechanics’ Magazine, vol. xxxii,, 
p. 694, and a working model of it is now exhibiting in the 
| Coliseum, London, where itis employed in turning articles 
| in wood, ivory, and metal. Captain Taylor’s machine is ex. 
| tremely similar to Mr. Davidson’s working models, con. 
| structed about the same, if not at an earlier period. The 
| method of cutting off and renewing the electric current is 
| precisely the same. Much information relative to the prin- 
| ciples upon which such machines ought to be constructed 
| may be obtained from Jacobi’s Report on the subject laid 
before the Academy of Sciences, St. Petersburg, June, 1838, 
}an abridgment of which may be seen in the report of the 
| meeting of the British Association at Glasgow, in Septem- 
ber, 1840. 

It was only of late, as already remarked, that Mr. David- 
son received any pecuniary aid in the prosecution of his in. 
teresting experiments. The Royal Scottish Society of, Arts 
voted him last winter a few pounds to be employed in deter. 
mining certain points connected with electro-magnetic 


asks ‘‘ whether such a power as that which is obtained by in-| machines; and several gentlemen undertook to defray the 


terrupting the electric current and then restoring it could | 
not be applied with advantage in mechanical science?” 

And in January, 1883, he exhibited before the Mechanics’ 

Society a machine in which this bad been, so far, accom- | 
plished. In November, 1882, Salvator Dal Negro, Pro- 

fessor of Natural Philosophy in the University of Padua, 

published a paper in which he explained the method adopted | 
by him of applying electromagnetism to move machines, 

Professor Jacobi, in the introduction to his memoir on this 

subject, states: ‘I had the honor in November, 184, to lay 

before the Academy of Sciences, of Paris, a note upon a new 

electro-magnetic apparatus. That note was read at the meet- 

ing of December 1, and an abstract of it was printed in the | 
institute, No. 82, of December 3, to which I refer. Since 

that MM. Botto and Dal Negro have claimed the priority of | 
the invention. The competition in which I find myself en- | 
gaged with such distinguished men serves only to confirm 

my conviction of the importance of this new motive power.” 

Jacobi continued his investigations with the utmost industry, 

and in 1838, under the auspices and at the expense of an impe- 

rial commission, he tried the grand experiment of impelling a 

boat by the agency of electro-magnetism. The vessel was a 

ten-oared shallop, equipped with paddle-wheels, to which 

rotatory motion was communicated by an electro-magnetic 

engine. In general there were ten or twelve persons on 

board, and the voyage was continued for entire days. The 

difficulty of their managing the batteries, and the imperfect 

construction of the engine, were sources of frequent inter- 

ruption, which could not be well remedied on the spot. 

After these difficulties were in some degree removed, the 

professor gives asa result of his experiments that a battery of 
20 square feet of platinum will produce a power equivalent 

to one horse, but he hoped to be able to obtain the same 

power with about half that amount of battery surface. The 

vessel went at the rate of four miles per hour, which is cer- 

tainly more than was accomplished by the first little boat at- 

tempted to be propelled by the power of steam. The boat, 

according to Jacobi, was 28 ft. long and 7} ft. in width, and 

drew 2% ft. of water. The machine, which occupied little 

space, was worked by a battery of 64 pairs of platina plates, 

each baving 36 square inches of surface and charged accord- 

ing tothe plan of Grove with nitric and sulphuric acid. 

The boat, with aparty of twelve or fourteen persons on 

board, went against the stream at the rate of three miles per 

hour. This experiment was tried in 1839, and shows what 

great progress had been made in the period of about one 

year, for in 1888, when the same boat was attempted to be 

propelled by the same machine, it required a battery of | 
about five times the size. These particulars were commu- 
nicated in a letter to Dr. Faraday by Professor Jacobi, 
dated 21st June, 1839, and may be seen in the London and 
Edinburgh Philosophical Journal for September, 1839. The 
publication of this lettercalled furth one to Dr, Faraday from 
Professor Forbes, of King’s College Aberdeen (dated | 
October 7, 1839), in which, with a laudable desire for the 
honor of his country, Dr. Forbes gives a detailed account of 
the progress made by his townsman, Mr. Robert Davidson, 
in the application of electro-magnetism as a moving 
power. 

At that period Mr. Davidson had in operation by this 
agent a turning lathe, and a locomotive carriage capable of 
running with two persons alopg a coarse wooden floor; and 
decisive evidence is given that he had been employed for 
at least two years before in the construction of such 
machines. He had also made an improvement on Daniell’s 
constant battery, and determined the best kind of iron for 
electro-magnetic purposes. The expense of these experi- 
ments was entirely defrayed by Mr. Davidson himself, and 
although Dr. Forbes endeavored to impress railway pro- 
prietors with the importance of aiding Mr. Davidson with 
the means of prosecuting his valuable and costly experiments, | 
he was suffered tu toil on till of late chiefly at bis own risk. 
Last winter he exhibited in Edinburgh a saw mill and turning 
lathe, a printing press and locomotive engine, all worked by | 
electro-magnetic power. 

| In this general sketch of the attempt to employ this new | 
agent as a prime mover, it would be unpardonable to omit | 


expense which might be incurred in the construction of a 
railway carriage capable of being propelled by the agency of 
electro-magnetism, This gave rise to the large and massive 
carriage which was last September tried on the Edinburgh 
and Glasgow iine. As a description of this vehicle may be 
interesting to mechanics and engineers generally, I feel grati- 
fication in being able to supply it, and hope that, though 
brief, it will be sufficiently. plain, accompanied, as it is, by 
illustrative diagrams, Those who have attempted the pro- 
pulsion of machinery by electro-magnetism have proceeded 
on two plans somewhat different. It is well known that mag- 
netic poles of thesame name repel each other, and that those 
of an opposite name attract each other. Making use 
of this principle, then, suppose N (Fig. 1) the north pole of 


Fie. 1. 


a magnet, and S the south pole(they may either be the poles 
of the same magnet of a horseshoe form, or the N. and §. 
poles of two different magnets), and let s x» be a magnet free 
to move on its fixed center, ¢c; n, its north pole, will evidently 
be attracted by s, ands by », so thatthe magnet, s 2, will 
move inthe direction in which it is attracted, and by its 
momentum or moving force will be carried beyond the 
points of attraction, S N, nearly into the position represented 
by the dotted line, 2’ s’. Now suppose that the instant it at- 
tains the position, 1’ 8’, its polarity is changed, then s' will be 
repelled by Sand x’ by N; and the same conditions recurring, 
the magnet would evidently be rapidly carried round by the 
successive attractions and repulsions to which it is subjected. 
N and 8 are supposed to be the poles, not of permanent, but 
of an electro-magnet, that is, an iron bar rendered maguetic 
by being coiled round with insulated copper wire, the two 
ends of which are connected with the opposite poles of an 
excited voltaic battery. The amount of magnetic power 
depends chiefly on the kind of iron, number of coils of wire, 
the size of the battery, aud the strength of the liquids em- 
ployed to excite it. Masses of soft iron have been rendered 
so strongly magnetic as to support more than two tons. 
The bar, n 8, is also supposed to be an electro-magnet, and its 
polarity may be reversed each time it passes the poles, N §, 


| by a very ingenious contrivance of the late Dr. Ritchie, of the 


Royal Institution, London. To explain this we cannot do 
better than introduce the diagram of an apparatus in which 
Dr. Ritchie’s plan of reversing the poles is made use of. 
It consists essentially of a cylinder of soft iron, having 4 
copper wire, covered with thread, coiled round it (Fig. 2), 
the ends of which terminate in two cups,cc. If the wires, 
Z C, from the opposite ends of a voltaic battery in action be 
inserted into the cups, ¢¢, in contact with the other wires 
which terminate them, a current of electricity will pass 
along the coil and induce magnetism in the inclosed cylinder 
of iron. By similar means, the rod of soft iron, » 8, which is 
intended to revolve, is rendered magnetic, and we have noW 
to direct attention to the manner in which its poles are suc- 
cessively reversed. It is well known that a vessel may be 
rather more than filled with a liquid; that the liquid may be 
heaped up in it, assuming a convex surface, until the ad- 
hesion of the liquid particles is overcome by the force of 
gravitation. Taking advantage of this principle, Dr. Ritchie 
filled acup, D, so that the ends of the wires proceeding 
from the coil on the revolving bar,  s, might almost touch 
the partition, p p, which is made of a non-conductor of elee- 
tricity, and divides the cups into two compartments, 4 4. 
The compartments are heaped up with mercury, the par 
tition being left uncovered, and connected to the opposite 


/ends of avoltaic battery by the wires, P and K, so that the 


one compartment may be viewed as the positive end of the 
battery aud the otber as the negative end. When the bar, % 


or 
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wires from it are immediately above the partition, and, con- 
sequently, there is no current of electricity along the coil; 
but the moment the bar is moved to one side so as to make 


the wires dip into the mercury, and thus connect them with | 


, isin astraight line with the poles, N 8, the ends of the | with masses of iron, as formerly described. Near each end | on the railway, will, no doubt, disappoint the exaggerated 


of the axle which passes through the large cylinder are two | expectations of some who may view them as rather un- 
smaller cylinders. Euch of these cylinders has the half of | favorable to the claims of electro-magnetism, but it must be 


its rim next to the larger cylinder entirely covered with | 
The outer | 


metal, so that it is a conductor of electricity. 


kept in mind that it is only a few years since it in any de- 
gree engaged attention as a means of obtaining mechanical 


the opposite ends of the battery, a current of electricity | halves, O O’, are only partly covered with metal, the inter-| power, and, indeed, it could not have done so earlier, the 


along the helix onn 8s and renders it maguetic. 


| vening portions being of ivory, well baked wood, or some | connection between electricity and magnetism being so very 


repels x, While 8 repels s, and the bar moves round till N | other non-conductor of electricity. We shall suppose the | recent a discovery. 


comes Within the sphere of the attraction of 8, and # within | dark spaces on the belts, O O', to represent the conducting | 
The bar moves round until the wires | parts, and the white spaces the non-conducting parts. Now, 


the attraction of N. 


are again out of the mercury, being above the partition, but | suppose one end of the wire which is coiled round the iron, 
in opposition to their former order. That instant the bar is | M, to be connected to Z, one pole of a battery, and the other 
demagnetized, and the next the wire formerly in @ passes | end of that wire, a, to rest on c, the metallic rim of the mght 
jnto 6, and that in d into a, becoming again connected with | hand small cylinder, while the wire, K b, from the other pole 


the battery, but so as to send the electric current in the op- 


posite direction and reverse the polarity of the bar. Instead | 


of using only one fixed electro-magnet, it is evident that 
more might be used, and the revolving bar be thus subjected 
toa greater number of alternate attractions and repulsions. 
And should it be required to reverse the motion of the bar, 


we have only to make the wires, P and K, change places with | 
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of the same battery rests on a metallic part of the rim, O; in 
this case the circuit is complete. From the end, Z, of the 
battery the electricity traverses the coil and the other con- 
necting wires in the direction pointed out by the arrows: for 
the om. € of the wires, a 6, though not in contact, rest on the 
same metallic surface. M is, therefore, an electro-magnet 
(in virtue of the current of electricity traversing its coil), and 


n 


/ 
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respect to the ends of the battery. Such is the manner in 
which rotatory motion is produced, sustained, and modified 
in one Class of electro magnetic machines. At first view it 
would strike one that greater power could be obtained by 
using both the attractive and repulsive forces than by em- 
jloying the attractive alone, yet Captain Taylor and Mr 
avidson, who have certainly paid much attention to the 
subject, seem to be of a different opinion, as they have 
adopted the latter method in all their machines. 

They make use of electro-magnets to drag round masses 


of unmagnetized iron, contriving to deprive the magnets of | 


their power, immediately after a mass has reached them, and 
again enduing them with power whenever a mass comes 
into a position favorable to its being atiracted in the proper 
direction. 
ing an account of the construction of Mr. Davidson’s electro- 
magnetic locomotive, will serve to render this plainer. As 
we do not think that the most complete drawing of the 
machine, unless it were of enormous size, could make the 
construction and mode of action so easily understood as _re- 
ferences to diagrams explaining iv detai] the principles of its 
movements and their modifications, we shall adopt this mode 
of procedure, 

Let there be a wooden cylinder (Fig. 3) of convenient 
diameter, and free to move on its axis, and let 1, 2, 3, repre- 
sent the ends of masses of iron grooved into it, and M m two 
pieces of iron which we have the power of magnetizing or 


2 
Fie, 3. 


demagnetizing at pleasure. In the present situation of the 


cylinder suppose M to be magnetic, while m is not so, then | high intensity is required. 
M will evidently attract 1 more than 2; consequently 1 will | and 12 inches broad. There are four batteries, two at each 
be drawn toward M, carrying the cylinder round in that | end of the carriage, in all containing 40 zinc plates. 
If when the middle of 1 has arrived very near} battery is arranged so that it can be raised from its wooden 
the middle of M the magnetism is destroyed and m indued | trough, or sunk in it, by means of a wheel and axle fixed in 
With magnetism it will attract 2, which by that time will be|a frame above. 


direction 


Within its sphere of attraction. It is true that when 1 is im- 
mediately opposite M, 2 and 3 will be equally attracted by m, 
but then the momentum which the revolving mass has ac- 
quired acts in conjunction with the force by which 2 is drawn 
toward sm, so that the motion is continued in that direction; 
and as2 approaches m the attractive force is rapidly in- 
creased, while that of m for 8 is proportionally diminighed. 
By these means rotatory motion may be communicated to 
Wheels the axle of which passes through the middle of the 
revolving cylinder. The next inquiry is, how are the bars 
M m to be magnetized and demagnetized at the instants re- 
quired?) Knowing that a bar of soft iron is rendered mag 
netic in virtue of a current of electricity passing along the 
wire with which it may be coiled, and that whenever that 
current is by any means broken the iron is no longer mag- 
netic, it becomes necessary to fall upon some method of 
breaking the line of conduction and renewing it at will. Dr. 
Ritchie’s method is beautiful and highly ingenious, but in 
applying electro-magnetism to the propulsion of boats or car- 
Tiages it would not suit, as the mercury would be too much 
shaken, and sometimes even thrown out of the compart- 
ments of the cup or trough. 
in class experiments might be resorted to; that is, a person 
might be employed to break or complete the contact as the 
case might require, just as boys were formerly employed to 
Open and shut the steam and injection cocks in Newcomen’s 
engine. The beautiful contrivance of self-acting valves 
Which now supersedes that irksome task is, perhaps, sur- 


Passed, at least in simplicity. by the method fallen upon by | tion. 


What we have to premise, however, before giv- | 
| understand thoroughly the nature and construction of Mr. 
| Davidson's electro-magnetic locomotive, a general repre- 
| sentation of which is given (Fig. 5). 
| the front of the carriage serve to communicate power to the 
| four large electro-magneis nearest to them. 
| magnets is placed on each side of the large cylinder, through 


| the voltaic currents which traverse the coils are interrupted 


will be acting on one of the iron masses fixed on the farge 
cylinder. By directing attention to the position of the wires, | 
ed, on the opposite small cylinder, it will be seen that e rests | 
upon a non-conductor, so that the electricity cannot puss 
from d to e, or the current, which would otherwise traverse | 
the coil on M’, is interrupted, and consequently M’ is not} 
magnetic. As the cylinder revolves, e and d wil) at length | 
both rest on the same conductor, and M’ will be magnetized; | 
while, at the same time, a non-conducting part of the op- 
posite cylinder will have reached 6, and M will lose its at- 
tractive power. Such is the very simple manner in which 


and renewed in order alternately to demagnetize and mag- 
netize the inclosed nuclei of soft iron. 
After the above details we trust that no one can fail to 


The two batteries at 
A pair of these 


the middle of which the axie of the front wheels passes. 
The pair on the right and the pair on the left of the large 
cylinder act alternately on the masses of iron grooved into 
that cylinder, and communicate motion to the front wheels, | 
the magnets receiving and being deprived of power in the | 
manner already described. By the very same means, as the | 


drawing indicates, motion is communicated to the hind | 
wheels of the vehicle and locomotion insured. The cylin- | 
ders on which the arrangement is made for breaking and | 
renewing connection with the batteries are, in Mr. David- 


son’s carriage, on the axles, beyond the wheels of the 


Should it ever lead to the results anticipated from it as a 
prime mover, there are many advantages which it will pos- 
sess over steam. The clash, din, and concussion occasioned 
by steam engine machinery, the dread of expiosions, and 
the smoke, dust, and danger of fire would all be got rid of. 
The only noise in an electro-magnetic locomotive or boat 


Fra. 4. 


would be that of the wheels, and the batteries could be 
charged in such a manner as to avoid all disagreeable smell. 
But even if the method of exciting them should be such as 
to produce hydrogen gas, this, instead of being permitted 
to escape and annoy passengers, could be collected and 
rendered available asa means of producing light and heat 
when required. So far, however, as light is concerned it 
could be obtained otherwise at no additional expense; for a 


carriage; but we should think that, as they are a nice and 
important part of the apparatus, they would be safer within 
the wheels. 

There are some points connected with the construction of 
separate and important parts of the vehicle which require 
notice; and, first, of the batteries. These are formed of 
pairs of iron plates, with an amalgamated plate of zinc in- | 
terposed between each pair—a description of battery which 
Mr. Sturgeon, in 1829, found to be superior, in point of 
economy and action, in all cases where quantity without 
The plates are 15 inches deep 


Each 


The original extent of battery surface 
amounted to what we have mentioned, but Mr. Davidson 
finding it insufficient, mounted an additional battery on 
each side of the carriage on the part of the platform between 
the wheeis. 

These batteries have 19 pairs of iron plates, with zinc ones 
intervening, all of the same size as in the former batteries. 
When the carriage was tried on the Edinburgh and Glasgow 
Railway, the whole of the batteries were put into action. 
The carriage is 16 ft. long and 6 ft. broad, and weighs above 
5 tons, including batteries, magnets, ete The rate of motion 
was about 4 miles per hour. The engineer will easily see 
that a fraction of a horse-power was al] that was requisite 
to produce this effect on a Jevel railway, and from knowing | 
the work done by some of Mr. Davidson’s smaller machines, 
we anticipated a much greater velocity with such an extent 
of battery. It is, however, among the first experiments on 
agrand scale, and we bave no doubt will in time lead to 
much more gratifying results. 

The electro-magnets are not one solid piece of iron, as is | 
generally the case, neither are they rounded behind. Each | 
of the side parts or arms is constructed of four plates of soft | 


Of course the method adopted | iron, put together so as to form, as it were, a box. for the 
| sake of lightness. These arms are 25 inches long, and joined | 


together behind by plates of iron. Their rectangular poles 
measure 8 inches by 5 inches long, and at their nearest points 
are only about 4 inches asunder. The coils with which they | 
are surrounded do not consist of asingle copper wire, but of | 
bundles of wire wrapped round witb cloth to insure insula- 
According to Mr. Davidson's first arrangement, these | 


| piece of charcoal being interposed at a small breach in the 
| wires connected with the batteries would by its ignition 
afford the most intense and brilliant light imaginable, and 
furnish the means also of communicating signals to an im- 
mense distance. 

We are inclined to think that the application of this new 
prime mover to navigation, particularly on the ocean, holds 


Fie. 5.—DAVIDSON’S ELECTRO-MAGNETIC 
LOCOMOTIVE. 


| out better hopes of success than its application to locomotives 


on Jand. Iron vessels have now been proved well adapted 
for duty at sea, and. since that metal and salt water consti- 
tute two important elements of a voltaic battery, may some 
means not be suggested of introducing the third element, so 
that a great part, if not the whole, of the surface of the ship 
may be called into action for the purpose of furthering ber 
progress, thus making the ocean, so far, her propeller as 
well as support, while her own body also performed two 
important offices? Much less weight would also require 
to be carried by an electro-magnetic boat than by a 
steamer, and she could, therefore, undertake much longer 
voyages. 


Evecrrirrep Lity.—During a storm at Montmaurin, in 


Captain Taylor and Mr. Davidson, of letting on and taking | magnets were placed so that their poles were nearly in con-| the upper Garonne, M F. Laroque witnessed a curious 


off the electric current, if we may be allowed this mode | tact with the revolving masses of iron in their transit; but} clectric phenomenon. 
By means of the annexed diagram we shall | so prodigious was the mutual attraction, that the means 


of expression. 


| 


be enabled to explain this contrivance, and, indeed, almost | taken to retain the magnets and iron in their assigned posi- 


the whole that requires explanation in connection with this 


class of electro-magnetic engines. Let M and M’ (Fig.4) rep- | 


tions were insufficient. They required to be more wane df 
secured, and their distances had to be somewhat increased, | 


Looking toward a clump of lilies, 
he saw the highest plunged in a diffused violet light, which 
formed an aureole around the corolla. This light lasted for 
eight or ten seconds: After it had ceased, he approached 
the lily, which he feund, to his great surprise, wholly de- 


resent two electro-magnets, by means of which rotatory | by which considerable power was lost. The result of Profes-| prived of its pollen, while the neighboring flowers were 
motion is to be given to the cylinder between them, furnished | sor Jacobi’s experiments on the water, and of Mr. Davidson’s covered with it.—La Nature. 
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VENUS NEARING TRANSIT. 


Tue planet Venus is not only interesting just now be- 
cause of the approaching transit of the planet across the face 
of the sun. but also as the ruling star of eve. Her move- 
ments at present are such that she appears to be gradually 
increasing her distance from the sun, attaining her greatest 
elongation (east) from him on September 26, at ove in the 
afternoon, at which time she will be separated about 46° 31’, 
or 1° $1’ more than half a right angle from him. But after 
that time she will draw gradually nearer and nearer to him 
on the heavens (it must be clearly understood when we 
speak of the distance of Venus from the sun increasing and 
diminishing, that we are not referring to actual distance, but 
to apparent distance in the sky). During the first five weeks 
or so of this approach, Venus, which has been growing 
brighter and brighter since she has been an evening star, 
will sti] continue to increase in brightness until, on Novem- 
ber 1, she will attain her greatest brilliancy, after which, 
during five more weeks, she will grow less and less bright, 
as she draws nearer and nearer to the sun in the heavens, 
until, on December 6, she reaches him, and passes across his 
face toward the west to become a morning star. 

Before considering the transit of Venus especially, it may 
be well, as Venus is the planet of the evening at present, to 
consider her as she presents herself at each passage through 
her various phases of appearance. 

For rather more than eight months Venus is seen as an 
evening star, getting brighter and brighter slowly, for the 
first seven months, and then getting fainter much more} 
quickly, until at last she is lost to sight. In about a fort- | 
night she is seen asa morning star, getting brighter and 
brighter quickly during rather more than a month, and then 
getting slowly fainter and fainter during seven months, | 
after which she can no more be seen. So that Venus shines 
about eight months as a morning star; after this remains out 
of sight for about two months, and is then seen as an even- 
ing star; and so she goes on changing from a morning to an 
evening star, and from an evening star toa morning star 
continually, and always changing in brightness in the way 
just described. 

Venus was called of old the Planet of Love; and when it 
was thought that the stars rule our fortunes, the rays of 
Venus were supposed todo a great deal of good to those who 
were born when she was shining brightly. But in our time, 
men of sense reject the notion that because a star looks 
beautiful, like Venus, it brings good luck; or that because a 
star looks dim and yellow, like Saturn, it brings bad fortune. 
They know that Venus is a globe like our own earth, going 
round the sun just as the earth does, Our earth seen from 
Venus looks like a star just as Venus looks like a star to us. 
And if there are any creatures living on Venus who can study 
the stars as we do, they have quite as much reason for think- 
ing that the globe on which we live brings them good luck, 
as we have for thinking that their globe brings us good luck. 

Of all the stars we see Venus is the only one which is in 
reality like the earth insize. All the others are either very 
much smaller or very much larger. Most of them—in fact 
all the stars properly so called—are globes of fire like our sun, 
and are thousands of times larger than the globe we live on. 
A few others are like Venus and the earth, in not being true 
stars but bodies traveling round the sun and owing all their 
light to him. But it so happens that not one even of these 
is nearly of the same size as the earth; they are all either 
very much larger or very much smaller. Venus is the only 
sister-world the earth has, among all the orbs which travel 
round the sun. There may be others in the far-off depths of 
space, traveling round some one or other of those suns 
which we call ** stars,” but if so, we can never know that such 
sister-worlds exist, for no telescope could ever be made which 
would show them to us. | 

And as Venus is the earth’s sister-world, so is she her near- 
est neighbor, except the moon, which is the earth’s constant 
companion, The globes which form the sun’s family 
go round him in paths which lie nearly in the same level, 
Venus is the second in order of distance, our earth the 
third, and Mars the fourth (Fig. 1). So that Mars is our | 


sr 
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Fie. 1.—THE PATHS OF MARS, THE EARTH, 
VENUS, AND MERCURY. 


next neighbor on the outside, and Venus our next neigh- 
bor on the inside; but the path of Venus lies nearer to 
ours than that of Mars, the four planets which travel nearest 
to the sun. 

But it will be convenient for us to consider at present only 
the paths of our earth and Venus. 

Fig. 2 shows the shape and size of the paths of Venus and 
the earth, S being the sun, the inside circle (with eight little 
globes shown upon it) being the path of Venus, and the out- 
side circle the path of the earth. The earth takes a year 
going round her path, while Venus goes round hers in about 
seven months and a half, so that just as the two hands of a 
clock going round at different rates come together at regular 
intervals, so Venus and the earth come at regular intervals 
on a line with the sun, as shown at E and V, in Fig. 2. But 
it will be easier to see what changes must happen in the ap- 
pearance of Veuus, if we suppose the earth to stay still as at 


E, and Venus to go round from the position, V,, to all the 
other places, V;, Vs, etc., shown in the figure. It takes her 
about nineteen months to get through all these changes. 
When she is at V, she is very far cae as the ficure shows. 
Her bright face—that is, the face the sun shines on—is 
turned toward the earth full front, and the face she shows 
is therefore like 1 in Fig. 3. She goes on to V,, drawing 
nearer, and turning a small part of her dark half towards 
the earth; so she looks as 2, Fig. 3. At V; she is still nearer, 
and turns still more of her dark half toward the earth; look- 
ing like 3, Fig. 3. At V,sbe turns rather more than half 
her dark side toward the earth, and looks like 4. At this 
time she looks much brighter than when she was on any part 
of the path from V, to V;. But now she draws up to the 
place, Vs, where her dark side is turned fully toward the 
earth. Her face is like the horned moon during this part of 


== 
Venus has, in the first place, been measured, and we find 

that she is a globe nearly as large as the earth. Like + 
earth, she travels round and round the sun continually, but 
not in the same time asthe earth. Theearth goes round the 
sun once in twelve months while Venus goes round once in 
about seven-and a-half months; so that Aer year, the time ip 
which the seasons run through their changes, is four and-a- 

| half months less than ours. If Venus has four seasons like 
ours—spring, summer, autumn, and winter—each of these 
seasons lasts eight weeks. Venus also, like our earth, turns 
on her axis, and so has vight and day as we have. Her da 
is not quite so long as ours, but the difference—about twenty. 
five minutes—is not very important. 

| So far there is nothing in what we have learned about 

| Venus which does not agree well with the iden that the 


Fie. 2.—THE PATHS OF VENUS AND THE EARTH 
AROUND THE SUN. 


(On the scale of this figure the Sun's diameter would be little 
more than the thickness of the circles, representing the 
orbits of Venus and the Earth. Venus and the Earth 
would be scarcely discernible points. ) 


her course, but grows larger and larger, until when she is at 
V; it would be as large as 5 in Fig. 3, if it could be seen. 
But at this time it is out of sight, just as the moon is before 
she shows as anew moon. Afterward Venus goes through 
the same changes, but in the reverse order, getting smaller 
and smaller, but turning more and more of her bright face 
toward us, as shown at 6, 7, 8, and 1, Fig. 3. Remembering 
that Venus takes nineteen months in passing through all 
these changes, we see how it is that for about seven months 
she gets brighter and brighter as an evening star (this is while 
she is moving from near V, to V,). She then continues 
about a month more as an evening star, but growing fainter 
(while she is moving from V, to near V;), After this she 
becomes a morning star, growing brighter for a month or so 


Fie, 3.—SHOWING THE PHASES OF VENUS. 


(whiie she is moving from near V; to V,). And lastly, for 
eight months more, remaining a morning star, she gets 
gradually fainter (while she is moving from V, to V;). 

When Venus is observed without a telescope she always 
looks like a bright point of light, because she is so far from 
us. But with a telescope, even a small one, the changes of 
shape and size shown in Fig. 3 can be easily seen. They 
were first seen by Galileo, the great Italian astronomer, in 
the year 1610. If we could only see Venus’s bright face in- 
stead of her dark one, when she is nearest to us, we could 
learn more about her; but as it is, Venus cannot be seen at 
all when nearest, and the more of her bright face she turns 
toward us the farther away she gets. Yet we have learned 
many interesting facts about ber, and a few which uo one 
ever could have thought we should learn. 

Venus looks very beautiful to us, but our earth must look 
far more beautiful to creatures living on Venus. For, as is 
seen from Fig. 2, when Venus is nearest to the eartb, and 
turns her dark side toward us, the earth turns her bright 
face to Venus. If Venus looks so bright as she does when 


Fie. 4. 


planet is a world like our earth, where people like ourselves 
might live very comfortably. For it would not matter much 
to us, probably, if the year were shortened by four or five 
months, and the day by half-an-hour— supposing always that 
trees and vegetables were so made that they could tnrive 
under the change. In fact, if any one leaves the temperate 
regions to visit the tropics, he bas to undergo a greater 
change. For in England, and throughout the United States, 
| the seasons change from the heat of summer to the cold of 
winter, and back again to the heat of summer, in twelve 
months ; but at the equator, the greatest heat occurs in spring 
and autumn, or at intervals of only six months. So far as 
the length of the year is concerned, an American or an 
Englishman could very well bear the change to the temperate 
zone of Venus, where the interval between the successive 
seasons of greatest heat amounts to seven-and-a-lalf months, 
But when we consider some other points, we see that 
Venus, beautiful though she looks, would not be a comfort- 
able home for us. Venus is much nearer to the sun—the 
great fire of the solar system—than our earth is, She 
receives, then, much more heat from him. In fact, it is 
| easily calculated that if our earth were set traveling on the 
| path of Venus, we should receive almost exactly twice as 
much heat from the sun as we do at present. This would 
be unbearable, except, perhaps, in the Polar regions; and 
even there the summer, with that tremendous sun above the 
horizon all through the twenty-four hours, would be scarcely 
bearable. Besides, what a contrast between the hot Polar 
summer and the cold Polar winter, when for weeks together 
the sun would not be seen at all. Altogether, this earth 
would be a miserable home for us if her path were as close 
| to the sun as that of Venus. 

We see, then, that either there must be some peculiarities 
about Venus which prevent the sun from heating people 
there as he would certainly heat us if our home were there, 
or else the creatures which live on Venus must be different 
from ourselves and the other animal inhabitants of our 
earth. Unfortunately, we cannot make telescopes large 
enough to show us what is going on upon that planet, and 
there is no reason for hoping that such telescopes can ever 
be made. What we know, however, about the planet’s con- 
dition does not seem to sbow that creatures living there 
would be more comfortable than we should be if the earth 
were put where Venus is. Just the contrary, so far as we 
can judge. The seasons on our earth are caused by the fact 
that she turns on a slanted axis. If her axis were upright, 
there would be no seasons; if it were more slanted, the con- 
trast between summer and winter would be greater. Now 
Venus has her axis much more slanted than the earth’s, 30 
that her seasons must be very marked indeed. Thus the 
heas of her summer weather must be even more terrible 
than if her globe were inclined like the earth's. 

But there is yet another point to be noticed. On the 


only turning toward us a small half-face like 4 or 6 (Fig. 3), 


Fre. 


and when shining on a bright sky, how glorious must the 
earth appear when turning a bright disk as large as 5 (Fig. 
2), toward Venus, and shining on a black sky? For observe: 
when Venus is at V;, Fig. 1, the earth, E, is on that side of 
her which is just opposite the sun. The earth is therefore 
seen at midnight. So that, beautiful as our sister-world 
looks to us, our own world looks still more beautiful to 
Venus. Itsbines at midnight in her sky asa star far brighter 
than our star of morning and evening, and close by it the 
moon must be quite clearly seen, now on one side, now on 
the other. One cannot but wonder whether there are crea- 
tures on Venus who admire this beautiful sight in their 
skies, or try to find out if that distant world, our own earth, 
is the abode of living creatures, 

Let us now consider what this star really is, so far, at 
least, as we can learn by using telescopes apd other instru- 
ments, 


upper slopes of lofty mountains, there is snow all the year 


5. 


round, even in the torrid zone. That is because the air up 
there is so rare that it does not act hike the denser air lower 
down, which is a sort of clothing for the earth, keeping the 
heat from escaping. Now if the air of Venus were very 
rare, something of the same sort might happen on that 
planet. Just as people who live in torrid zones seek the 
high mountain slopes in the hottest seasons of the year, 
and find there a temperate climate, so the inbabitanis of 
Venus might find it possible to bear the sun’s intense heat 
if the air of the planet were rare like that above the snow- 
line in our mountain regions F 

But it seems that, on the contrary, the air of Venus is eveD 
denser than ours. And it seems also to be a moist aif, 
which is just the kind of air that keeps the heat in ™ 
The air of Venus is, in fact, so dense and moist that the 
planet would be very uncomfortable (quite apart from 
intense heat) for creatures like ourselves. 
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The density of the air of Venus has been shown in several 
wal Perbaps the most satisfactory proof is that which 
was obtained during the last transit of Venus across the 
san’s face on December 9, 1874. 

On that occasion, when the planet traversed such a path 
gs is shown in Fig. 4, a phenomenon of great physical inter- 
est and importance was observed. 

When the planet was at A, entering on the sun’s face, a 
bright arc of light was seen round the part of the planet 
which had not yet entered upon the sun’s face. This arc 
was not a mere faint light, but strong sunlight, as bright as 
that derived directly from the sun’s disk. When me ee 
was at C, a similar arc of light was seen as shown in Fiz. 4. 
There is only one way in which this arc of light can be ac- 
counted for, and that is by the action of air upon Venus, 
pending the sun’s rays, as shown in Fig. 5, so that the sun is 
seen round the corner. Ourair shows us the sun in this way, 
when he would be quite out of sight if there were no air; for 
when we see the sun’s disk just touching the horizon, it is 
the air which really brings him into view, by bending his 
rays round the curved surface of the earth. 

» we are quite certain that there is air of some kind on 
Venus. And we can even tell how much there is. Professor 
Lyman, of Yale College, America, has made observations of 
this kind (not exactly the same as are illustrated in Fig. 5, 
but depending upon the same bending power of the air on 
rays of light); and from what he has seen, it appears that the 
air on Venus is about twice as dense (at the planet’s surface) 
as the air on the earth. 

Remembering that the sunlight has passed through this air, 
wecan understand that the light which comes to usas in Fig. 
5 may tell us what sort of air it dus passed through. The 

sctroscope can tell as certainly—though the observation is, 
isere, more delicate—that it has passed through the va- 
por of water in the air of Venus, as the rainband spectro- 
scope on our own earth can tell us of the presence of aqueous 
vapors in our air. That is what astronomers learned in De- 
cember, 1874, when the globe of Venus was passing, as in 

. 4, between our earth and the sun. 

ere cannot be moisture in the air of a planet unless 
there are seas and oceans on the planet’s surface. No 


in Calcutta can tell almost the day on which the epidemic 
influence will have crossed the desert. But it exercises dis- 
crimination in its attacks. It will visit one town or village, 
and leave many others in the vicinity untouched. Similarly, 
it will attack one house and jeave another. But it has been 
generally found that the attacked house or viliage held out 
a special invitation from its insanitary condition. The same 
houses or the same localities will be revisited in recurring 
epidemics, because the conditions remain the same; remove 


escape. 

At Malta it was found that the same localities and houses 
which yielded the majority of plague deaths there in 1813, 
yielded the majority of the deaths in the cholera epidemics 


ties yielded the majority of cases of small-pox, fever, and of 
an anthrax, a very special eruptive epidemic attended by 
carbuncles, 

Hence, while we are unable either to account for the cause, 


or to prevent the periodic recurrence of epidemic diseases, | 


| the sanitarian has learned that it is possible to mitigate the 
| severity of the visit; and that whether these diseases arise 

from the occult causes to which I have alluded, or from 
| other causes, pure air and pure water afford almost absolute 
| safeguard against most forms of zymotic disease. 

Water has for many years been the subject of careful exami- 
| nation and analysis; indeed, in the water supply for our large 
| towns water examination may be said to be an ordinary 

branch of the service. So long as the country was sparsely 
|inhabited, the question of the pollution of rivers was com- 
| paratively unimportant, because when sewage is discharged 
|into running water, provided the primary dilution of the 
| sewage with pure water be sufficient, the removal of the or- 
|ganic impurity will be effected after the run of a certain 
|number of miles, the precise distance of travel being de- 
pendent on several conditions. Perbaps the most beautiful 
| Instance of the self-cleansing power of a river is afforded by 
| the Seine at Paris, where the river, which is black and foul 
| when it leaves the town, becomes comparatively clear and 
|full of water plants and fish at some ten or twelve miles 
|lower down. But the numerous centers of population in 


formation on this subject, in his ‘‘ Contributions to the Be- 


ginnings of a Chemical Climatology.” He shows that the 
air in the middle of the Atlantic Ocean. on the sea-shore, and 
op uncontaminated open spaces, commands the greatest 
amount of oxygen; that at the top of hills the air contains 
more oxygen than at the bottom; and that places where pu- 
trefaction may be supposed to exist are subject to a diminu- 
tion of oxygen. For instance, a diminution of oxygen and 


those conditions, and at the next recurrence the Jocality will | rooms, theaters cowhouses, and stubles. 


o£ 183$ and 1867; «nd that in the intervals the same locali- | 


doubt, then, Venus has her continents and oceans, her | England, and shortness of the rivers, leave them no time to 
islands and promontories, and inland seas and lakes, very | exercise these self-cleansing processes; and some of the most 
much as our earth has. Then there must be rivers on the | important sanitary legislation in recent years has been de- 
land, and currents in the ocean; there must be clouds and | voted to the preservation of our rivers from pollution. It is, 
rain, wind and storm, thunder and lightning, and perhaps | however, shown by Dr. Angus Smith’s reports, under the 
snow and hail. | Pollution of Rivers Acts, that either by the application of 
Whether the planet is an inhabited world or not, it would | sewage to land, or by some of the methods of defecation 
be difficult to say. Perhaps it isa world getting ready for | which J will not further enter upon here, water from sewage 
use as a home for living creatures. Most physicists believe | may be 3g Ee as to be placed in a flowing river without 
that the sun is gradually parting with his heat. If, millions | mischief. And although there are many theories as to how 
of years hence, the sun should only give out half as much | far water which has once been contaminated by sewage may 
heat as he does, Venus would be as comfortable a place to | again, after a time, become fit to drink, 1 am disposed to 
live in as our earth is now. But at present it may safely be | think that there hus never been a well-proved case of an out- 
said that if Venus is inhabited, it must be by creatures very | break of disease resulting from the use of drinking water, 
different from those inhabiting the earth ce | A. Proctor, in | where the chemist would not unhesitatingly, on analysis, 
Knowledge. | bave condenmed the water as an impure source; and it ap- 
| pears probable that, whatever may be the actual cause of 


an increase of carbonic acid is decidedly apparent in crowded 
It is well known 
|that oxygen over putrid substances is absorbed, while car- 
|bonic acid and other gases take its place; and hence all 
| places near or in our houses which contain impurities dimi- 
| nish the oxygen of the air. 
Let me explain to you what this diminution of oxygen 
|means, The average quantity of oxygen in pure air amounts 
| to 21 parts out of 100. In impure places, such, for instance, 
| as in a sleeping room, where the windows had been shut all 
| night, or in a lecture theater after a lecture, or in a close 
| stable, the oxygen has been found to be reduced to as little 
as 20 parts in 100. That is to say, a man breathing pure sir 
| obtains, and he requires, 2,164 grains of oxygen per hour. 
| In bad air he would, if breathing at the same rate, get little 
| over 2,000 grains of oxygen an hour, that is a loss of about 
8 per cent.; and this diminished quantity of oxygen is re- 
placed with other, and in almost all cases, pernicious mat- 
| ters. The —— is the hard-working, active substance that 
| keeps up the fire, cooks the food, and purifies the blood; 
land, of course, as the proportion of oxygen in the air 
| breathed diminishes, the lungs must exert themselves more 
| to obtain the necessary quantity of oxygen for carrying on 
\the functions of life. if the air is loaded with impurities, 
the lungs get clogged, and their power of absorbing the oxy- 
| gen that is present in the air is diminished. An Fadividual 
| breathing this impure air must therefore do less work; or, if 
| he does the same amount of work, it is at a greater expense 
| to his system. In towns, the impurity of air arises chiefly 
| from dust of refuse, mostly horse manure, as well as from 
smoke, and other products of combustion. The influence 
of smoky town air on health is, to some extent, illustrated 
| by the fact that the death-rate of 23 manufacturing towns, 
| selected chiefly for their smoky character, averaged 21°9 per 
1,000 in 1880; while the rural districts in the counties of 
Wilts, Dorset. and Devon, excluding large towns, averaged 
17°7 per 1,000; and the deaths from the principal zymotic 
| diseases in the towns were more than double those in the 
| rural districts. 

Mr. Aitken, of Edinburgh, has made some very interesting 
experiments showing that visible fog is due to particles of 
| foreign matter floating in the air. He showed that the vapor 
| of water injected into air from which particles had been 
| strained out, was not visible; whereas, as soon as foreign 
| matter, such as dust, or smoke, or fumes, and especially 
| fumes of sulphur, were introduced, the aqueous vapor con- 
| densed on the particles, and became visible as foe. He 
| showed that some kinds of dust have such an affinity for 
| water that they determine the condensation of vapor in un- 
| saturated air, while other kinds of dust only form nuclei 


PUBLIC HEALTH.* 


Ir has been long known, in many of those diseases which 
we term infectious or contagious. that by separating the in- 
dividual attacked from the community, we may check the 
spread of the disease, and this practice has long prevailed. 

The recent valuable and interesting report by your able 
medical officer of bealth, Dr. Armstrong, illustrates how the 
spread of scarlet fever and typhus has been checked, in 
this town of Newcastle, by the isolation of cases by remov- 
ing them to hospital; and bow careful and systematic vac- 
cination has secured immunity from the scourge of small- 
pox. 
In some towns, the local authorities have obtained power 
to compel the registration of all cases of infectious diseases 
within their jurisdiction. But it is very difficult effectively 
to isolate a patient in his own home; hence the further 
question arises as to what arrangements should be adopted 
for insuring to the public the best means of isolation. 

Special hospitals have been the panacea proposed; but a 
suspicion has recently arisen that if all cases of infectious 
diseases are concentrated in a special hospital in an inhabited 
district, this concentration of disease may have tended 
to intensify the disease, and dissemiuate it in the neigh- 
borhood. 

Under the circumstances of the existin 
mainly trust to voluntary effort to prevent the spread of in- 
fectious disease; and I may here quote the experience of a 
nurse of twenty years’ experience, in dealing with the most 
infectious and dangerous of these diseases, viz., scarlet 
fever. Her chief practice was the common one in respect 
to all cases of the various epidemics—to isolate the patient 
in a single room, the upper room if possible, and let no one 
else enter it; to so arrange as to keep the door and part of 
the window open, in order to let a current of air pass 
through the room over the patient; to observe all the details 
of regulations as to the cleanliness of the patient and the ar- 
ticles of clothing and furniture, and the removal of excreta, 
ete.; and as to her own personal protection, never to drink 
out of the same vessel that had been used by the patient, 
and especially to wash from head to foot twice a day with 
tepid water, and to change her clothes each day; moreover, 
she was careful never to serve in condjtions of exhaustion 
With an empty stomach. With these precautions, she had 
never had a single case of the spread of the disease to a 
member of the family or any one else during the twenty 
years; nor had she once contracted the disease herself. 

Notwithstanding the numerous experiments, and the great 
efforts which have been made in recent times to endeavor 
to trace out the origin of disease, the sanitarian bas not yet 
been able to lift ap the veil which conceals the causes con- 
nected with the occurrence. These diseases come in recur- 
Ting periods, sometimes at longer, sometimes at shorter inter- 
vals. Animals, as well as the human race, are similarly 
affected by these diseases of periodical recurrence; but why 
they prevail more in one year than in another we are en- 
Urely ignorant. They appear to be subject to certain aerial 
or le conditions. Cholera affords an_ illustration 

MMs, 

There is a part of India, low-lying, water-logged, near the 
mouth of the Ganges, where cholera may be said to be en- 
demic. In certain years, but why we know not, it spreads 
Out of this district, and moves westward over the country; 
the people are sedentary, and seldom leave home, but the 
cholera travels on. At last it arrives on the borders of the 
desert, where there are no people, and no intercourse, no 
alvine secretions, and no sewers, yet the statistician sitting 


° Abstracted from the inaugural address by Capt. Douglas Galton, C.B. 
Hon. D.C.L., F.R.S., ete., etc.; President of the Sanitary 
Institute at Newcastie-upon-Tyne. - 


diseases, 7. e., whether germs or chemical poisons, the ma-| when the air is supersaturated; and that dry fogs are pro- 
teries morbi which finds its way into the river at the sewage | duced by those dust particles whose aftinity for water vapor 
outfall is destroyed, together with the organic impurity, | enables them to condense vapor in unsaturated air. Among 
after a certain length of flow. Considering the density of | this class of dust may be instanced chloride of sodium or 
population over the whole country, it is to be regretted that | salt, which Jargely pervades the atmosphere, and is probably 
so much time has been Jost in bringing these acts into opera- | derived from sea spray; also ammonia, which is present in 
| tion; and it is to be hoped that there will be no further delay | town air, and may be largely due to the manure. In towns 
in strictly enforcing the provisions of the Rivers Pollu- | where the streets are paved with stone, asphalt, or wood, and 
| tion Act. . even where ihe surface is of macadam composed of granite, 
With respect to air, the question is somewhat different. | the chief part of the mud and dust consists of horse manure, 
i It is nearly fifty years ago since that able sanitarian, Mr. which continually gives off the fumes of ammonia; and this 
Chadwick, impressed on the community the evils which | substance, when mixed with fumes of sulphur, has « greater 
were caused by the impure condition of the air in our! power of condensing aqueous vapor than the products of 


| 


law, we must | 


| towns, owing to the retention of refuse round the houses. 
In considering this question it is necessary to discriminate. 
The gases which are the result of putrefaction are offensive 
to the smell, and some of them, as, for instance, sulpbureted 
hydrogen, are dangerous, in that they may kill people out- 
| right if they are present in undue proportions in the air; or, 
|if air containing smaller proportions of these gases be 
| breathed for a long time, the general tone of the individual 
linhaling them may be lowered, but they do not produce 
| Specific diseases. When, however, the putrefaction has gone 
on for some time, it may result in leading to the develop- 
;ment of other conditions which may become the cause of 
| disease, or death. 
In connection with this question, M. Gustave le Bon 
| published recently in the Comptes Rendus some experiments 
| relating to the properties and the influence of antiseptics on 
the volatile products of putrefaction. He prepared a liquid 
| made up of water and bashed meat. He placed a frog in an 
| inclosure with some of the liquid. When putrefaction first 
‘set in, a very fetid odor was produeed and the liquids 
| swarmed with bacteria, and be states that in this condition 
it is a very virulent poison if injected under the skin of an 
animal; but the frog, merely breathing the effluvia, took no 
‘harm. After two months, the strong fetid odor had much 
diminished ; the liquid had ceased to have virulent proper- 
ties when injected under the skin, but the animal breathing 
its volatile products was rapidly kilied by them. There is 
thus no parallelism between the virulent power of a sub- 
stance in putrefaction and the toxical power of the volatile 
| compounds given off by it; indeed these powers seem to be 
in an inverse ratio. oreover, the older the putrefaction, 
the weaker is the disinfectant power of any antiseptic 
| over it. 

These experiments are consistent with the observation 
that an offensite smell is often less injurious than the lighter 
fetid odor from an old drain; and that putrefying matter 
left for a long time in ashpits or manure heaps may be a 
source of danger; and it is also consistent with the observa- 

| tion that emanations from decomposing matter in the soil, 
such as refuse in old cesspools, or the stagnant deposit of 
| sewage in badly constructed drains, may produce very dan- 
gerous results, although the odor is not strongly offensive, 
and they justify the established axiom that all refuse matter 
should be removed as rapidly as possible from the vicinity of 
dwellings. 

There is no doubt that, in the sewering of towns, want of 
experience in the construction of the works has, in some 
cases, led to deposits in the sewers. and in consequence of 
the failure to remove these dangerous gases, evil conse- 
|quences have ensued; but it may be accepted as certain, 


combustion of pure coal, and gives rise to a very fine- 

textured dry fog. 
| The conclusions which may be drawn from these experi- 
|ments are: Ist, That when water vapor condenses in the 
| atmosphere, it ulways does so on some solid nucleus; 2d, 
| That the dust particles in the air form the nuclei on which 
| it condenses; 3d, If there was no dust in the air there would 
| be no fogs, no clouds, no mists, and probably no rain; but 
| when the air got into the condition in which rain falls—that 
| is, burdened with supersaturated vapor—it would convert 
| everything on the surface of the earth into a condenser, on 
| which it would deposit itself, Every blade of grass, and 
| every branch of tree would drip with moisture deposited by 
| the passing air; our dresses would become wet and dripping, 
| and umbrellas useless; but our miseries would not end here. 
| The inside of our houses wouid become wet; the walls and 
every object in the room would run with moisture. Hence 
we have in this fine dust a most beautiful illustration of how 
the little things in this world work great and useful effects 
in virtue of their numbers. This dust pervades the air 
everywhere. The baze in the air on a summer’s day is caused 
by dust, which is probably largely composed of the pollen 
of flowers. This dust appears to occupy the lower strata of 
air, for in the valleys on the south or Italian side of the Alps 
a blue haze mellows the view; but this is passed through 
after a little hill-climbing, and the atmosphere becomes 
clearer. The theory is not inconsistent with the formation 
of the loftiest clouds, Lecause dust does not only pervade the 
lower region of the atmosphere. 

Mr. Langley was making observations last autumn on the 
spectrum of the sun on Mount Whitney, which is within 
| some 300 miles north of the Mexican frontier, and about 200 
| miles from the Pacific Ocean. When ata height of 13,000 
| feet above the sea, he observed dust in the atmospbere be- 

tween him and the sun. He computed that this dust was at 
a height of 1,000 to 1,500 feet above the elevation at which he 
was placed; that is to say, at a total height of from 14,000 to 
15,000 feet above the sea. It has been suggested that this 
dust might have been carried by the prevailing winds from 
| the plains composed of loess in China. 
| There is, however, another source whence dust in the air 
| at higher altitudes may be derived; for recent investigations 
| show that appreciable quantities of meteoric dust are being 
| constantly brought into our atmosphere from interplunetary 
|space. In our towns the dust is more plentiful, but there 
| also it diminishes with elevation. The clumsy and barbarous 
| method which we adopt for burning coal in this country adds 
= the dust the fumes which necessarily result from com- 
bustion, as well as a quantity of soot and tarry matter 
Mr. Chandler Rob- 


| from the imperfect combustion of coal. 


| that in every case where the sewerage has been devised on | erts, who made experiments on the question of the amount 
sound principles, and where the works have been carried on | of soot from different forms of grates for the Smoke Abate- 
under intelligent supervision, a largely reduced death-rate | ment Society, found tie quantity of soot to vary from about 
has invariably followed. one per cent. in most furnaces, to as much, in some in- 

But while the retention of refuse is probably the most fer- | stances, as three per cent. of the fuel consumed in domestic 
tile cause of mischief, there are other questions connected | fireplaces; that is to say, the imperfect combustion causes 
with the purity of air to which it is useful to direct our at-| from one to three cwt. of soot for every five tons of coal 
tention. Dr. Angus Smith has given us very valuable in-| consumed, This soot assists in forming the black canopy 
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which it is fashion in England to consider the proper attri- 
bute of a large town. 

Dr. Frankland and Dr. Russell have shown that the tarry 
matter which arises from the combustion of coal coats over 
the water resulting from the aqueous vapor thus condensed 
upon the particles of dust, and considerably delays their re- 
evaporation; consequently, while the atmosphere of large 
towns is more favorable to the development of fog, the fogs 
prevailing over large towns are more persistent in their cha- 
racter than in the open country. Moreover, the fumes from 
combustion contain substances, and especially sulphur, 
which appear to be more favorable to the formation of fogs 
than any other form of dust; and therefore, even, if while 
continuing to burn coal in our towns we get rid of smoke, 
we should still have products of combustion, which would 
favor the occurrence of fogs; but they would be fogs of 
lighter color and less persistency than our ordinary Loudon 
smoke fog. 

The conclusions at which Mr. Aitken bas arrived from his 
experiments are well illustrated by a fact of every day ex- 
perience. A heavy fall of rain washes the particles of dust 
out of the air, and after the rain the fog is often removed, 
and the air of a town is much clearer. But in addition 
to the chemical and inorganic constituents of air, which have 
been generally taken as a measure of its purity, recent re- 
searches have divulged to us the character of some of its 
organic impurities 

Dr. Tyndall has shown us, by passing a ray of light 
through a space otherwise dark, that all air is more or less 
filled with dust; that this dust is destroyed by incineration, 
and that it is, therefore, chiefly, organic; and his experi 
ments, made with infusions previously freed from all pos- 
sibility of containing germs in the infusion, or, as be terms 
it, sterilized, demonstrated that this dust contains germs 
which are aiways ready to spring into life when a congenial 
medium for their development is at band. He shows tuat if 
the air of a room be left absolutely undisturbed for some 
time, this dust is more rapidly deposited than in moving air. 
Thus in a sheltered and quiescent position in a room, flasks 
filled with various infusions developed organisms more 
rapidly than those placed in the more open parts of the 
room. 

Dr. Tyndall bas also shown, by similar experiments, that 
these sterilized infusions did not develop organisms when 
exposed to the clear mountain air on the Bel Alp in Switzer 
land, while the air of a bay-lott near the glacier developed 
organisms in 90 per cent. of the flasks containing sterilized 
infusions. 

Marie Davy, of the Montsouris Observatory of Paris, 
tells us that the air near to the Hotel Dieu in the center of 
Paris and near an opening to a sewer, is more prolific in 
causing the development of bacteria and similar organisms, 
in prepared sterilized infusions, than air in the more open 
space near the Montsouris Observatory; and that the latter is 
more prolific than air on the plateau of Gravelle near Paris. 
M. Davy also tells us that the air in rainy weather is less 
prolific in producing bacteria; that it becomes more prolific 
during the drying up of the rain; but becomes less prolific 
again in drought and in sunshine. Similarly, the numbers 
of bacteria are very small in winter; they increase during 
the spring; attain their maximum in autumn; and then de- 
crease with the rain and cold weather on the approach of 
winter. The cold of a Parisian winter is inimical to them, 
and so is dry hot weather, and especially sunshine. It is not 
alleged that those various organisms are all productive of 
disease or injurious to the higher forms of life. Some are, 
no doubt, productive of what we term putrefaction, others 
may be productive of disease, but some may possibly 
afford nourishment. It is, however, noteworthy that those 
observations which show the presence of organisms in cer- 
tain localities, and in certain conditions of the atmosphere, 


seem to present coincidences with other observations on the , 


prevalence of certain disease, which at least make it de- 
sirable that the inquiries should be further pursued. For 
instapvce, in the Punjab the mortality from fever deaths in 
each of three consecutive years, 1872-73-74, when food was 
cheap, aud when there was no extraordinary occurrence to 
affect the ordinary relations between fever and rainfall, only 
began to rise after the rainfall had attained its maximum 
and had begun to decrease, and the deaths from fever at- 
tained their maximum soon after the rainy season came to an 
end, during the drying up of the ground, after which they 
decreased. In Bombay the registered fever deaths, on a 
mean of fourteen years, show a minimum of fever deaths 
during the hot, bright, and dry season. It is also noteworthy, 
more especially in hot climates, that those rooms of a house 
into which sunshine can penetrate ure healthy, whereas 
rooms where no sunshine can penetrate are not healthy. 

In our present knowledge, it would be premature to draw 
any conclusions from these various researches; but they 
open out an interesting field of inquiry, which is not pre- 
sumptuous to think may gard have some bearing on the 
prevalence of disease. But whatever may be the influence 
which such organisms or germs exert on the production of 
zymotic diseases, the sanitarian has attained to the absolute 
certainty that the number of persons who are attacked by 
this class of diseases can be increased or diminished in pro- 
portion to the defects or the excellence of the hygievic con- 
ditions under which they are living. 

I have already mentioned to you the effects of sewerage 
on the mortality of towns. On the general effect of sanitary 
conditions upon health, the experience of the Indian army is 
very striking. Periodic fevers occur everywhere in India, 
and there arise extra vicissitudes of temperature and en- 
demic causes of dangerous disease Yet there, even under 
these circumstances, sanitary work, by removing preventable 
causes of disease, has reduced the death-rate of the European 
army in India from 60 to 1,000, to 16 per 1,000, and is gra- 
dually diminishing the death-rate of the civil population. 

Perhaps one of the most conclusive examples of the effect 
of sanitary observances is that furnished by fairs and re- 
ligious festivals in India, These assemblies bring together 
many thousands of persons, sometimes even as many as 
100,000 persons, together with numerous horses and cattle. 
They form a huge encampment, lasting for three days, some- 
times for weeks. A very few years ago, there was no care 
taken to prevent the fouling of wells and water-courses, or 
to regulate the disposal of the refuse which was scattered 
all over the surface of the ground where this multitude en- 
camped. These fairs and festivals were, therefore, almost in- 
variably foci for the spread of cholera and other diseases, 
Now this is all changed. Stringent regulations preserve the 
wells and water-courses from pollution, and compel the 
people to deposit all refuse in prepared places. All the rest 
of the ground in the vicinity of the encampment is kept 
scrupulously clean. Since this has been done, many festi- 
vals and fairs have been held in districts where cholera has 
been prevalent, but yet, owing to these stringent regulations, 


tending the fairs and festivals. We may find, perhaps, more 
striking results from the influence of sanitary work in India, 
or in a tropical climate, than elsewhere; but still we are sur 
rounded by numerous examples of the effect of sanitary 
work at home. 

In the army in Great Britain, the deaths from tubercular 
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up this experience: ‘‘In one orphan institution the pro- 
gress made by the application of sanitary factors wag 
thus denoted. The death-rate among the children was 
twelve in 1,000. The impurity of the air was removed » 
better drainage, and the death-rate reduced to eight in 1,006 
'A further advance was made by regular head-to-foot ably. 


disease used to be 10 per 1000—in fact, equal in amount to tions of the children with tepid water, and a complete skip 


the total deaths which now vccur in the army in peace time. 
The improvements in the hygienic conditions under which 
soldiers live, which were introduced into the army in con- 
sequence of the recommendation of the Royal Commission 
on the Sanitary State of the Army and the Barrack and 

Hospital Commission, have reduced the death-rate from tu- 

bercular disease to about 3 per 1,000. ‘This is ove of the dis- 

eases which it is now alleged can be, or is, propagated b 
germs; and it is to this point that I desire especially to ca 
attention, viz., that whatever be the manner in which these 
zymotie diseases are propagated, the death-rate and con- 
sequent sickness may be diminished or increased according 
to the sanitary conditions in which a population lives. 

Within limits, it is not the density of population which re- 
gulates the health. But if a dense population is spread over 
the surface, or close to the surface of the ground, by which 
means all movement of air is prevented, and if there are 
numerous corners in which refuse is accumulated, it will be 
difficult to prevent disease. Dr. Angus Smith’s experiments 
show that while there is less oxygen and more carbonic acid 
in the eastern and in the more crowded parts of London, yet 
that in open spaces the amount of oxygen rises, and the car- 
bonic acid diminishes very considerably ; and that we are ex- 
posed to distinct currents of good air in the worst, and 
equally to currents of bad air in the best atmosphere, in 
towns like Manchester. Dr. Tyndall showed that while there 
is quiescence in the air, the tendency of his sterilized infu- 
sions to produce organisms was increased. The conclusion 
from all these experiments is to show the importance of lay- 
ing out the general plan of dwellings in a town, so that cur- 
rents of air shall be able to flow on all sides with as little 
impediment as possible, by which means the air will be con- 
tinually liable to renewal by purer air. 

The dwellings which have been constructed in the place 
of the very defective dwellings condemned by the medical 
officers of health, in various parts of London, specially illus- 
trate the importance of this question of the circulation of 
air. These dwellings replace those in which the normal 
mortality was as much as thirty-three, forty-four, and 
fifiy per 1,000. But these improved dwellings provide 
ample space all round the blocks of building, so that air can 
flow round and through them in every direction, and so that 
there are no narrow courts and hidden corners for the accu- 
mulation of refuse. The mortality in the new dwellings is 
as low as thirteen per 1,000 in some, and does not rixe above 
twenty per 1,000 in any of them, and upon an average of 
years it may be taken at from fourteen to sixteen per 
1,000, 

It is to this point that I specially desire to draw your at- 
tention, viz., that these facts prove the possibility of bring- 
ing down the death-rate of the class of population which in- 
habits this sort of accommodation to rates varying from fif- 
teen to sixteen per 1,000. I say of the class of population, 
because habits and mode of life have an important influence 
on health and on longevity. 

We have done much for the health of young people by the 
Factory Acts, in regulating their labor; and we have made 
stringent rules to compel their attendance at school, but in 
these latter regulations it is to be feared that the health of 
the children has been too little considered. Mr. Chadwick 
and Dr. Richardson have long pressed upon the considera- 
tion of the public the defects of the elementary school sys- 

|tem, first, as to the insanitary conditions of the rooms in 
| which most of the school work is performed, and secondly, 
as to the advantages which have been found to result from 
making physical training a portion ofordinary school work. 
Dr. Richardson shows that the long bours spent in school do 
not produce results commensurate with their length. That 
is to say, he shows that in those schools where half the time is 
allotted to physical training, the children learn quite as much 
as in schools where the whole time is devoted tu study; that 
the children are brighter, and that they are eventually turned 
out of the school. better qualified to take up the avocations 
of daily life. 

On the otber hand, the condition of the children is an im- 
portant factor in the ventilation of a school-room, With chil- 
dren who are not washed all over daily, the skin and the 
clothes assist in producing a foul atmosphere: and the rooms 
crowded with children in that condition require special 
means of ventilation Unless this is provided the atmosphere 
is injurious. But, as a rule, the children are not thoroughly 
washed every day, nor are exceptional means of ventilation 
provided. From some recent statistics, it appears that the 
death-rate of elementary school teachers amounts to as much 
as twenty per 1,000, which is more than double that of sol- 


diers on home service, and about four times that of the) 


police or of sailors, in which forces, apart from deaths from 
accident or violence incurred in their profession, it amounts 
to about five per 1,000. It is even from five, six, to seven 
times greater than that of those criminals who are impris- 
oned who have no specific disease, among whom, when they 
enter a well-conditioned prison, the death-rate does not ex- 
ceed three per 1,000. The sickness will be proportioned to 
the death-rates; and there can be no question but that the 
high death-rate is largel, due to the unhealthy atmosphere 
in which their work is performed. 

Dr. Carpenter says, in his work on ‘‘ Human Physiology, 
that the ‘‘ purity of the atmosphere habitually respired is 
essential to the maintenance of that power of resisting di- 
sease which, even more than the ordinary state of health, is 
n measure of the real vigor of the system. For, ewing to the 
extraordinary capability which the human body possesses of 
accommodating itself to circumstances, it not unfrequently 
happens tbat individuals continue for years to breathe a most 
unwholesome atmosphere witbout apparently suffering from 
it; and thus, when they at last succumb to some epidemic 
disease, their death is attributed solely to the latter, the 
previous preparation of their bodies for the reception and 
development of the zymotic poison being altogether over- 
looked.” 

It is not so many years ago that the death-rate of the 
army at home nearly equaled that now prevailing among 
the elementary school-teachers. The large army death-rate 
was shown to arise from defective ventilation aud want of 
other sanitary arrangements. These were remedied, and the 


” 


army death-rate was reduced to from eight to eleven per | 


1,000; and there can be no doubt that if the ‘same care were 
bestowed upon the purity of air in and around our school- 
rooms, as is bestowed upon our barrack-rooms and prison- 
cells, the health of school-teachers and of the children would 
be materially benefited. 


no cases of cholera have occurred among the persons at-| The following extract from a paper by Mr. Chadwick sums 


cleanliness maintained, when the death-rate was reduced to 
four in 1,000. In the district half time schools, year Lon- 
don, where the sanitation is the best advanced, they receive 
children of the lowest condition and type, and may be said to 
be children’s hospitals; but of those who come in without any 
developed disease, the death-rates from disease of sponta. 
neous origin do not exceed three in 1,000, or one-third of 
those of children in the board or common sckcols. I deduce 
from experience that skin cleanliness and clothes cleanliness 
is a factor of prevention of the common deatb-rates among 
dirty children, in crowds or in schools, by one-third.” 

Mr. Chadwick further dwells on the economy of cleanli- 
ness. He states that it has been ascertained that pigs that 
are washed put on one-fourth more flesh from the same 
quantity of food than do pigs that are unwashed. The food 
that would be required for four children that are unwashed 
would serve for five children thant are washed. A genera) 
whose army was hemmed in and put upon short rations en. 
couraged his men to bathe daily; he said that by that means 
he kept his men in as good condition and force as another 
division of the army that was on full rations, but unwashed, 
I am informed by colliery proprietors that horses in a collie 
which are well groomed do more work and look better 
than badly groomed horses with an equal amount of food, 

‘And there is a German proverb which may be translated: 
‘© Well washed is half the feeding.” 
My object in presenting to you these facts is to show you 
that you must vot be satisfied with an average death-rate in 
your towns of 21°8 per 1,000, but that you should investigate 
the death-rate in each part of your town, and in each class 
of your population at several ages, and ascertain where it is 
| in excess, and what are the causes of the excess, and then do 
your utmost to remove those causes. For the death-rate is 
an indication of the degree of wasted force in the country, 
Let us consider for a moment the losses to the country which 
are evidence by a high death-rate. Take a professional man 
who has accumulated a large amount of knowledge, and 
what is better, of experience; or take an artisan who is a 
skillful craftsman. They die in the prime of life, when they 
are most fitted to use these qualities; the knowledge, expe- 
rience, and skill which have required many years and much 
labor and expense to accumulate, all go with them, before 
the crop of usefulness, in the cultivation of which so much 
has been expended, has ripened and been gathered. But 
there is also to be considered the loss by sickness. The 
death-rate affords, to some extent, an index of the disease- 
rate in the community. It is, however, very difficult to 
ascertain, witb any degree of accuracy, the disease-rate of a 
community, as compared with the death-rate. If we take 
the army as a criterion, it would seem that there are more 
than 100 men admitied to hospital to one death, while the 
number constantly sick averages from four to six times the 
number of deaths. No doubt, in the army, many an ailment 
has to be treated in hospital which in ordinary life would 
allow the sufferer still to pursue his vocations 

The sickness of the population is not registered, and it is 
very difficult to obtain any data respecting it. It has been 
generally stated that there are on an average twenty 

sases of sickness to one of death, of which four out or five 
are of children. I find, however, from a return of an un- 
sanitary district in St. George’s-in-the-East, that with a 
death-rate of thirty-one per 1,000, the sickness rate was 270 
per 1,000, or nine cases of sickness to one death. But in the 
worst parts of the same district the sickness-rate amounted 
to 620 per 1,000, which gives twenty cases of sickness to 
one death. 

Mr. Neison, who has recently examined the records of the 
Ancient Order of Foresters, shows that at thirty-five years 
of age there are, on an average, twenty-two cases of sickness 
to one death, and that is in a body of men which, it must be 
borne in mind, are selected men as far as health is concerned. 
From the same record, we find that, at twenty years of 
age, the loss of time from sickness amounts to 1°5 per cent. 
of the whole time; and at forty years of age it amounts 
to 26 per cent. The value of a single premium paid at 
twenty years old (calculated on the 3 per cent. table), to £1 
a week during sickness, for the whole life, is £40. I sought, 
but failed to obtain, definite statistics on this subject from 
some of those who are working among the poor, both in the 
east and west end of London. An east end clergyman re- 
marked that *‘ the poor go on living wonderfully in wretched 
places, but that they have so much ill-health. They are 
perpetually on the trudge to the hospitals with their bad 
chests and bad legs, and get patched up again and again, and 
live on.” 

Our London hospitals and dispensaries cost, according to 
Mr. Burdett’s statistics, nearly £600,000 annually to ad- 
minister. The average number of out-patients treated at the 
various institutions in a year is about £1,000,0: 0O—that is to 
say, more than one out of every four inhabitants of the me- 
tropolis becomes an out-patient in the course of the year. 
This expenditure is incurred mainly for the purpose of 
patching up the wretched poor, who have been injured by 
‘bad drainage, want of ventilation, darkness, etc. Though 
drink may be one of the immediate causes of many hospital 
cases, yet the tendency to drink is created and fostered by 
the wretched dwellings of the very poor. But besides the 
time lost by the sickness itself, there is the large amount of 
time wasted by the poor in going to and waiting at hospitals. 
which would be spent by healtby poor ia labor. There 1s, 
moreover, the great amount of lassitude and idleness in the 
low-class poor, which Dr. Richardson traces to want of ven- 
tilation, in their own and former generations. 

I think we may safely assume that if we can, by preven- 
tive arrangements, bring down the death-rate of the wage 
class to the standard afforded in good sanitation, you would 
reduce the sickness rate in a similar proportion at least. By 
means of this item alone the wage earning power of tbe in- 
dustrious classes would be enlarged by some millions of 
pounds, and their comfort correspondingly increased. You 
would effect, in addition to the savings under this head, cet 
tain other distinct economies. For instance, it is certain 
that the need for much of the accommodation in our prisons, 
reformatories, and workhouses arises from evils incident to 
unhealthy circumstances and crowded dwellings. 

| We shall probably be led to appreciate more fully the ad- 
| vantages of good sanitation, if we can arrive at putting 4 
| money value upon some of the results of sanitary improve 
‘ments. In the first place, the community derives a direct 
advantage from adopting such a system for the removal of 
refuse as will enable it to be applied directly to improving 
ithe cultivation of land. For while, on the one hand, 
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removal of refuse from the neighborhood of dwellings may be expected for the heads of families occupying the 
by the efficient sewering of towus results in improved health, improved dwellings, beyond that enjoyed by the wagec s 
the application of sewage to land by the irrigation of grow- who do not live in such favorable ene ; 
jpg crops affords both » means of fertilizing the land, and Therefore we may assume as a profit to the communit 
of cleansing the fluid, so as to place it in a fit condition to the increased earning power of the occupants of these dwell- 
into the streams. My friend, Mr. Chadwick, asserts that ings, due to this increased expectation of life. It would 
where the sewage is undiluted with rain-water, aud where it appear, from Mr. Neison's tables, that 6 per cent. would be 
js utilized at once, and carefully applied under favorable a full average deduction for sick time between forty-seven 
conditions, an acre of land ought to absorb the sewage of a and fifty-eight years of age; and we may therefore safely 
hundred persons, and that the crops on this area should feed take the increased earning power as that due to an additional 
five cows; or. if put in another way, that the produce of or-| 10°4 years of life. If, in order to form a rough estimate of 
dinary cultivation being represented by one, and market- the money value of this, we assume that eaeh of the heads 
en produce by three and a-hulf, the produce of sewage Of tbe 11,100 families receives as a present on his admission 
cultivation should be represented by five. I have obtained | to the dwellings a grant of ten years more life, and calculate 
some recent facts on the direct application of sewage to land, | its money value on the earnings of only £1 a week, we find 
which, although they do not show such high results, deserve that upon a 4 per cent, table the present value of ten years 
attention. of increased wage-earning power, at £1 per week, would 
Mr. Brundell, who has the management of the Doncaster be, for 11,400 heads of families, £4,640,000, ur nearly two 
Sewage Farm, states that during nine years he bas never ap- | and a half times the cost of the property. By considering 
plied any other manure than sewage. That this year the the question in this way, we arrive at an understanding of 
crops are the heaviest that have been produced, and the land some of the direct pecuniary advantages which accrue to 
remains just as capable of receiving the sewage as it ever the nation from those sanitary improvements which lead to 
was, and does not ‘‘tire.” Mr. Collett, of the Bedford Farm, a decreased death-rate and sickness-rate; and we see that, 
says that their produce is generally much above the average however large may be the cost of the removal of bad dwell- 
of the neighborhood, and that the crops are as good or better, ings, and the substitution in their place of bealthy well- 
than they were seven or eight years ago; and the land under | planned dwellings, the actual money gain to the community 
sewage treatment has improved in quality. far exceeds the expenditure in money, But it is not as a 
Mr. Champion informs me that at Reading, with sewage movey saving alone that the question must be considered. 
irrigation, they cut the Italian rye grass six and seven times | Its social and political bearings are eyen more important, 
in the season, as compared with two crops without sewage; | The nation is made up of individual items, The goodness 
that mangolds grown with sewage produce from fifteen to | and the happiness of the nation depend upon the individual. 
twenty tons per acre more than when grown in the usual | Well-regulated family life does more to make up individual 
way; that their oat crop this year yielded from fourteen to happiness than any other form of life. But family life is 
fifteen quarters per acre, the straw being from seven tocight | impossible in the wretched homes which bave been _per- 
feet high, and remarkably stout and stiff. mitted to exist in most of our large towns and many of our 
Colonel Jones, of Wrexham, tells me that ‘“‘ having farmed rural parishes. These wretched homes drive the population 
many hundred acres during the last three years for the land- | into the streets and into the gin palaces and into the public 
owners who had farms thrown on their hands, I have had houses. They engender sickness, which entails poverty, 
some opportunity of comparing actual results of farming, and they foster crime. The improved dwellings, on the 
with and without the resource to be derived from a town other hand, insure improvegl health; and by thus affording 
sewer, acd I have no hesitation in saying that preduce may a security for the more continuous earning of wages, create 
easily be doubled per acre by the proper use of sewage us re- the possibility of a comfortable home. I was much struck, 
gards any crop, and that four or five times the weight of when in the United States of America, with the fact that 
grass is a certainty in any season; and it is simply a question | the artisan and wage classes, in many manufacturing towns, 
of management and market, whether or not a sewage farm | lived in very comfortable houses, in which each family had | 
can be made to pay.” their parlor with appropriate furniture, pictures, and often | 
There are occasionally, no doubt, difficulties to be over-| their piano. They bad come to look upon these things as a 
come in the application of sewage to land, and some eminent necessity; and this is an evidence of the general civilization | 
advocates of the conver-ion of sewage into manure have said which pervades American society. By civilization, I mean | 
that if the sea is at hand it is better to throw sewage into the the education and the general well-being of all classes. In 
sea than to utilize it. But that is not the language used in this country, our most advanced sanitarians have lon 
speaking of the manure of an ordinary farm; yet the one is, endeavored to impress these doctrines on the public, and 
in its way, and under its own conditions of use, as valuable am happy to think that at last they are beginning to bear 
for improving crops as the other. Farmers say that one of some fruit; for, in order to develop morality, contentment, 
the best ways of obtaining manure for the land is not to buy and bappiness among a people, it is essential that they should 
artificial manure, but to buy oil cake or other suitable food, be provided with healthy and comfortable homes. 
and to feed sheep and cattle upon that; and land is largely | eae 
manured by means of oil cake and Indian corn imported 
from abroad as food for domestic animals. A recent in- 
vestigation showed that one third of the food which is con- | 
sumed by the people of this country comes from abroad ; chester Royal lufirmary. 
and, therefore, if we applied the sewage of our population | 
to our land, we should enrich the land by the millions of} WHEN an albuminous urine is treated with a saturated 


NEW TEST FOR ALBUMEN. 
By Wo. Roserts, M.D., F.R.S., Physician to the Man- 


quarters of foreign corn and the thousands of tons of foreign solution of common salt, not the slightest reaction takes 
meat which are imported and consumed in the country; and, place; but if the brine be slightly acidulated with hydro. 
so far from the land of England deteriorating uuder such cbloric acid the albumen is thrown down as a dense white | 
conditions, it ought to become richer, year by year, by these cloud. This reaction constitutes a most delicate test for! 
enormous importations of food. Therefore, whatever may albumen in the urine. The best degree of acidulation for 
be the trouble and expense in individual cases of applying this purpose is obtained with about 5 per cent of the dilute 
the sewage to the land, the application, so far as the inter- hydrochloric acid of the pharmacope@ia. A little more or a 
ests of the community are concerned, must add to the little less acid makes no appreciable difference in the sensi- 
stored-up wealth of the country. In the next place, the tiveness of the test. Common salt dissolves in about two 
diminished death and sickness rates, and the greater length | and a balf times its weight of water at 60° F., and increase 
of life entailed by good sanitation, afford direct pecuniary of temperature does not sensibly increase its solubility. The 
advantages, salt of commerce is always more or less dirty, and the solu- 
Let us apply this reasoning to the pepulation of the Im-| tion requires filtration to fit it for use asatest. The salt 
proved Artisans’ Dwellings in London. These now accom- solution should be fully saturated, otherwise the observer is | 
modate about 11,000 families. In many of the districts aptto be led intoerror. ln preparing the test with our com- 
which are now covered by these improved dwellings, the mon English measures, the readiest plan is to mix a fluid | 
death-rate in the wretched homes which have been removed ounce of dilute hydrochloric acid with a pint of water, and | 
varied, as I have told you, from thirty to forty and even | to saturate this with common salt, and filter. Dilute hydro- | 
fifty per 1,000. Mr. Gatliff shows that there are nearly five chloric acid may be replaced by dilute sulphuric, dilute nitric, | 
in a family on an average in model-lodging houses. There or dilute phosphoric acid. All these acids are of the same 
has thus been a saving of life, to the extent of at least twenty saturating strength in the British Pharmacopeeia, and all of 
per 1,000, by the erection of these dwellings, on the 50,000 them yield with saturated salt solution an equally sensitive 
persons inhabiting them, or about 1,000 deaths annually. reagentforalbumen. Even acetic acid may be used, but the 
And if we take the estimate of sickness which I arrived at delicacy of the test in that case is not quite so great as when 
above, there would be a reduction in the number of cases of | it is prepared with one of the mineral acids. he method of 
sickness which occur in the population of these dwellings of | applying the brine test is similar to that followed with nitric 
at least from 15,000 to 20,000. The cost of the improved acid. A portion of the suspected urine is placed in a test 
dwellings appears to have averaged a little over £170 each, tube, the test tube is then held very much aslant, and the 
or about £1,900,000 for the 11,000 families. salt solution is aliowed to trickle along the sides of the tube 
_ By the light of these various data we may obtain some to the bottom, so that it may form a distinct layer below the 
idea of the actual pecuniary advantage to the community urine. If albumen be present, a white cloudy zone appears 
Which results from the improved health of the occupants of at tbe junction of the two fluids. Or, the eae ee, may 
such dwellings) The cost of funerals has been stated to be reversed. The salt solution may be first introduced into 
average £5 a piece. Under this head, therefore, the saving the test tube, and then the urine added with the same pre- 
may be taken to average £5,000 a-year; the diminished loss cautions as before, so as to obtain two distinct layers, one 
of the sickness of the 11,000 heads of families alone may be above the other, in the test tube. It is important to be 
assumed to average another £5,000 a-year; and in addition | aware that the precipitation of albumen by acidulated brine 
to this there would be the saving in time and money, in| is not due to a true coagulation. In this respect the brine 
seeking medical attendance, of the,wives and children who test differs from nitric acid and boiling. In the two latter 
make up the remaining population of the dwellings, as well | cases the albumen is transformed into the insoluble modifi- 
a the increased power of earning wages afforded to the cation, which is known as ‘coagulated albumen.” But 
mothers of families from tbe diminished sickness of the when albumen is thrown down from urine by acidulated 
children. Hence the money benefit to the community thus brine, the precipitate is not insoluble; on the contrary, it is 
made up, which is caused by the diminished death-rate and redissolved by free addition of water, or even by free addi- 
sickness-rate, would form an appreciable item in the per- tion of the albuminous urine itself. It is therefore essential 
centage of interest paid on the £1,900,000 capital expended to the efficient application of the test that the salt solution 
in the construction of the dwellings. should be in excess at the point of expected reaction. This 
But there is another way in which we may estimate the end is obviously secured in the above described methods of 
economy to the community resulting from the increased testing. It may also be secured by adding to the suspected 
health which has been obtained in these dwellings. The urine a volume of the salt solution at least equal to that of 
analysis of the mortuary rates for Westminster showed that the urine in the test tube. If this point be not attended | 
the mean age at death of the males of the wage classes in to, the test is unreliable. For instance, if acidulated brine 
Yestminster, who had survived the period pe glo and be added, drop by drop, to an albuminous urine, and the 
died after twenty, was 47°6 years. The rate of mortality mixture shaken up after each addition, the first few drops 
in the improved dwellings is from fourteen to sixteen per either occasion no turbidity whatsoever, or the turbidity 
“00. The rate of mortality in the rural parishes of Norih- produced disappears on shaking. But when, by successive 
umberland in the years 1877-81, was 153 per 1,000; and additions, the quantity of brine approaches to or surpasses 
in Dover in 1880, it was 16°7 per 1,000. It will not be the volume of urive operated on, the turbidity remains per- 
unfair therefore to take the mean age at death of the males manent. In point of delicacy the salt test stands on a par 
Who died over twenty in the rural parishes of Northumber- with nitric acid. The minutest trace of albumen detectable 
laud and in Dover as a standard which may be reasonably in the urine by nitric acid is also detectable with equal ease 
expected for the duration of life of the males who die over by acidulated brine. In high colored urines the brine test is | 
twenty years of age in the improved dwellings. This was, distinctly superior. In this class of urines nitric acid pro- 
for the ‘rural parishes of Northumberland, 60-9 years, and duces a deepening of the tint, with, often, a disengagement 
for Dover it was 57 8 years. That is to say, from 10°2 to of gas, which interferes with the sensitiveness of the reac- 
‘8 years, or a mean of 11 years additional duration of life tion, but the brine test neither alters the tint nor causes dis- 


engagement of gas. On the other hand, I think that nitric 
acid gives a better idea of the quantity of albumen present 
| by the density of the white cloud produced than does the 
brine test. In addition to albumen, acidulated brine preci- 
pitates peptones, which are sometimes present in urine; 80 
that occasionally a slight cloudiness is produced by the salt 
solution where nitric acid and boiling (which do not precipi- 
tate peptenes) produce no reaction. This distinction in the 
action of the brine test may bereafter lead to interesting 
information. In deuse urives, higbly charged with urates 
(but not containing albumen), the addition of nitric acid 
sometimes throws down the amorphous urates in the form 
of thick white clouds, and it is necessary to apply heat to 
distinguish with certainty the cloudiness so produced from 
cloudiness due to albumen. The sult test does not throw 
down the urates in this way. It is well known that the 
urines of patients who are taking large doses of resinous 
substances (such as the resin of copaiba), although free from 
albumen, yield a cloudiness with nitric acid in the cold, but 
if the urine be previously made hot, nitric acid produces po 
such reaction. This difference serves to distinguish cloudi- 
ness due to resin from cloudiness due to albumen. The 
brine test also produces a cloudiness in resinous urines, and 
the reaction occurs whether the urine be hot or cold. To 
avoid the fallacy thereby arising, all that is necessary is to 
add an excess of the- urine which is being tested. If the 
cloudiness be due to albumen, it disappears on such addition, 
but if it be due to resin, the cloudiness does not disappear 
on the addition of more urine. One of the chief advantages 
of the salt test is its incorrosive character. It does not stain 
nor burn holes in garments and carpets, nor fleck the bands 
with yellow spots, The use of it makes it possible to arrange 
a pocket case for ufine testing that shall not be a terror to the 
wearer. From this point of view the substitution of the 
salt solution for nitric acid will be a real boon to practition- 
ers.* The salt test has this additional convenience—that it 
enables us to test successively for albumen and sugar on one 
and the same sample of urine. The suspected urine is first 
tested for albumen with the salt solution, and then Febling’s 
solution, or, still better, a pellet of the solid Febling’s test, 
sent out by Cooper, is added, and heat applied. After boil- 
ing a few seconds, the absence or presence of sugar is ascer- 
tained. The admixture of the brine in no way interferes 
with the copper reaction, in case sugar should exist in the 
urine.—Lancet. 


LIGHTING BY BENZINE. 


MANY experiments have been made, without much suc- 
cess hitherto, with a view to finding some cheap, pure, and 
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LIGHTING BY BENZINE. 


smokeless light as a substitute for candles for domestic pur- 
poses. Ordinary colza oil or kerosene lamps cannot in all 
cases serve asa substitute for candles, as they require the 
use of a glass chimney and cannot be p.aced in an inclined 
position, Benzine, which is one of the most volatile of the 
hydrocarbons furnished by the distillation of petroleum, has 
not the same disadvantages. It burns absolutely without 
smoke, but its extreme volatility at ordinary temperatures 


* I have carried about with me for some months past a little pocket case 
(wh'ch is only a stiff-backed cigar case) which I have found a usefu) and 
safe clinical companion. It contains a book of litmus papers; a narrow 
corked phial filled with acidulated brine; a test tube charged with 
Cooper's pellets of the solid Febling’s test, guarded with an India-rubber 
stopper; and, lastly, an empty test tube, also provided with a cork This 


| compact arrangement furnishes the means of ascertaining the reaciion of 


the urine, and of testing it in the most delicate manner for albumen and 
sugar. The empty test tube also serves to carry home a specimen of the 
urine for further and more minute examination. The ** peilets'’ (made 
after a suggestion of Dr. Pavy) are sent out by W. T. Cooper, chemist, 26 
Oxford street, London, 


Was 
Was 
b 
| 
bla- | 
kin 
to 
On- 
eive 3 
dto 
any 
nta- 
of 
juce 
ness 
ong 
inli- 
that 
ame 
id 
hed 
eral 
en- 
‘ans 
ther 7 
ed. 
iery | 
tler 
ted: 
you 
in 
zate 
lass ; 
it is | 
1 do 
is 
try. 
lich 
nan | 
and = . : 
is a 
hey 7 
uch 
fore 
uch 
But 
The | 
Ase- 
to 
fa | | 
ake | : 
ore 
the 
the 
ent 
t is | 
een | 
nty 
five | 
un- 
1 a 
270 
the 
ited 
3 to 
the | 
pars 
less 
t be 
ed. | 
ont. 
at 
£1 
rht, 
om ; 
the 
hed 
and 
a ll 
ad- | 
the 
to 
= 
| | | 
igh 
| 
SS \) 
us. 
is, 
the 
en- 
ge 
ald 
By 
in- 
of 
ou 
er- 
ain 
ns, 
to 
act 
of 
be 


5734 


makes it impossible to use it in the lamps ordinarily in use. 
This difficulty has been surmounted by means of a small ap- 
paratus constructed by the Gaggenan Iron Works, England, 
and shown in the accompanying cut, borrowed from the 
Mechanical World. It consists of an iron tube, in the form 
of acandle, containing benzine. The wick is inclosed in a 
tube which runs nearly to the bottom of the reservoir. 
When the candle is inverted the liquid cannot escape through 
the wick tube. It is well, however. not to put in so much 
benzine as indicated in the cut; it will be sufficient to merely 
half fill the apparatus. Under such circumstances the can- 
dle may be inclined at any angle without inconvenience, 
The extremity of the wick is made of asbestos, so that it 
will last. The products of combustion are odorless, and no 
more injurious than those given off by stearine. There is no 
danger of explosion, since there is never any communication 
between the flame and the space above the liquid. The ad- 
mission of the air necessary to keep up an equilibrium of 
pressure between the exterior and interior is effected through 
the smal) tube, B, which is tixed in the false bottom of the 
apparatus and communicates with the atmosphere through a 
hole in the bottom properly so called. If the vapor of ben- 
zine which flows above the liquid reaches a pressure above 
that of the atmosphere it escapes through the tube, B, ata 
sufficient distance from the flame to prevent any danger. 
At the side of the apparatus there is an extinguisher sus- 
pended from a small chain. 

This apparatus may be used in various ways; it may be 
carried in the hand, be placed in a chandelier, be screwed 
directly to a flat disk, ete., ete. 

[We advise that all the benzine be omitted. It is rather 
more dangerous than gunpowder, as its vapor has a way of 
traveling toward fire and then exploding, whereas gunpowder 
remains where it is placed until fire comes to it.—Eps. 8. A.] | 
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MALT CAKE. 

Many of our readers still remember the time in which the | 
great swine slaughter-houses of this place threw away the 
heads of swine as wholly worthless, and the streets were 
filled up with them; something similar happened in other 
establishments; a great quantity of material, which to-day 
is regarded as very valuable, was thrown away as entirely 
useless, 

In the breweries, for example, no value was placed upon 
the malt thicket, that is, malt boiled and used, and the 
owners of breweries were glad to have people take it away. 

Within the last few years this mult thicket has first been 
known and used as a valuable article of food. From the 
nature of the case this malt thicket could not long be pre 
served in its moist condition, nor protected against souring, 
nor transported any distance. But the Messrs. Uiblein, 
after much thought, have succeeded in finding a way to 
overcome this difficulty, and to make out of this malt 
thicket a food, particularly for milch cows, whose value is 
very important and which from present indications will | 
soon constitute a new article of trade. 

In the interest of farmers who pursue dairies, and indeed 
of all those who keep milch cows, we give here a further 
description of the new food material, together with the 
chemical analysis. 

The malt thicket, as it comes from the so-called fine 
mash vat, is, after being slightly dried, mixed witha certain 
material as a cement, and then in a machine peculiarly con- 
structed for the purpose is pressed into cakes resembling 
linseed cakes, one inch thick, ten inches wide, twelve inches 
long, which, when ready, weigh a pound. 

The cakes smell somewhat like fresh baked bread, that 
is very agreeable, and swell up like a sponge as soon as 
warm water is poured upon them, 

One cake is abundantly sufficient to furnish a good pail of 
excellent drink. That this food is very readily assimilated ; 
that it must produce an important effect upon the secretion 
of milk, and, consequently, is exceedingly valuable for 
milch cows, can easily be perceived from the analysis. 
Because of their slight weight and dry character. these are 
readily transportable, are in no wise affected by climatic 
condition; can as well be sent across the sea to the East 
Indies and South America as to our suburb, Wauwatosa. | 
The price of the cakes per ton of 2,000 pounds amounts to 
from $12 to $14—a very trifling cost. 

The inquiry for this food is already very considerable, 
and in a few days the Messrs. Uiblein will conclude a con- 
tract with Liverpool. 

Before giving the chemical analysis, we will remark that 
the Jos. Schlitz Brewing Company has already filed a 
patent for the production of their food. The analysis was 
undertaken at the Philadelphia College of Pharmacy, No. 
145 North Tenth Street, and thence reported as follows: 

Eugene Wurthoff, Esq.: Yesterday I completed the 
analysis, and as I came to the College, I found your dis- 
patch in which you inquire concerning the same. [ made a 
double analysis, the exact result of which | herewith give 
you. At the same time I inclose an analysis of the different 
kinds of grain, for comparison. 

From this it is evident that it is rich in albumen, that it 
contains more potash than most grain, and that it has nearly 
the nutritive value of oats. 
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THE INK-BAG OF THE CEPHALOPODA. 


| them cannot too soon be made. Taking the site oun les 


roundings of the city, for situation nothing can well be con. 


Tue researches of M. Paul Girod upon a great number of | ceived more beautiful; but now the wy must rest upon the 


Cephalopods of the North Sea and the Mediterranean, re- | scene in order to realize how utter an 
searches carried on in several successive sojourns at Roscoff | 


and Banyuls, have elucidated many points in the anatomy, | 
physiology, and development of the ink-bag of those mol- | 
lusks, The ink-bag is a long, black, pyriform sac opening | 
at the summit of a papilla upon the posterior lip of the | 
anus, and consists of « large reservoir, and of an ink-gland | 
attached to the posterior face of the reservoir, and communi- 
cating with it by means of a small round orifice at its upper 
part. This description differs from that of preceding nat- 
uralists, whose statements are to the effect that the secretory 
apparatus consists of a reservoir whose walls are thrown 
into folds circumscribing spaces which pour the products of 
secretion directly into it. In the decapods the gland is free 
and wrapets into the ink-sac, but in the octopods the walls 
of the glands are united for much of their extent with the 
vall of the reservoir, 

Ink-sac and gland are inclosed in a common envelope, 
consisting of an external tunic of conjunctive tissue; a mid- 
dle tunic composed of a bed of smooth transverse muscular 
fibers crossed by a layer of horizontal fibers, and succeeded 
by a layer of pigment cells; and an internal tunic consti- 
tuting the special membranes of the gland and reservoir, 
At the mouth of the sac is a terminal ampulla, bounded at 
each end by a thickening of the conjunctive tissue of the 
wall of the sac with a corresponding ring of muscular fibers 
from the transverse layer, thus forming a double sphincter. 

The ink-sac is lined with pigmented pavement epithelium, 
except the terminal ampulla, which is Fined with cylindrical 
epithelium similar to that of the epidermis of cephalopods. 

The gland is composed of undutating lameile, leaving be- 


near the orifice of the gland, become concave as they recede 
from it, and thus form concentric cups enveloping a central 
whitish mass (formative zone), and becoming of a more 
vivid black as they are more distant from the center. 
Analysis of the black secretions proves it to consist of 60 
parts of water, 30°5 parts of organic insoluble matters, a 
little less than one part of soluble organic matters, and 8°6 


parts of soluble and insoluble mineral substances. Among 
the soluble inorganic matters are carbonic acid and the sul- | 
phates and chlorides of sodium, potassium, magnesium, and | 
lime, while among the insoluble matters are carbonate of 
lime, magnesia, and peroxide of iron. Iron and copper are 
both present in the blood of the Cephalopoda, tke latter 
metal as’a component of hemocyanine, which plays in these 
creatures the role of hemoglobine in vertebrates. In the 
solubie organic matters neither urine, uric acid, xanthine, 
nor guanine can be detected, so that the gland is proved not 
to be a depuratory urinary organ. The greatest portion of 
the black pigment consists of an insoluble organic matter to 


which Bizzio has given the name of melaine, and the com- 
position of which greatly resembles that of the pigment of 
vertebrates. 

At the thirteenth day of the development of a cephalopod 
the anal invagination forms. This increases and divides 
into the ink-bag and rectum. The cellules at the blind ex- 
tremity of the growing ink-bag multiply and form a thick- 
ening which is the commencement of the ink-gland. The 
study of the tissues and development of the ink-bag proves 
that the epithelium of ink-sac and gland isa continuation 
of the epidermis, and that the wall of the bag is a cutane- 
ous fold. 

M. H. de Lacaze-Duthiers has discovered and described | 
in the gasteropods a gland secreting a pigment and having 
the strictest relations with the rectum, opening into the anus 
and closely applied to the end of the digestive tube. This 
anal gland is in relation to another gland (glande pupurigéne) 
supplied at once with venous blood, and with venous blood 
that has passed through the renal body. A gland witha 
vascular distribution identical with the latter gland of the 
gasteropods, and with similar nervous connections, has been 
discovered in the cephalopods between the ink-bag and the | 
gills, and thus M. Girod is impelled to admit the homology | 
of the anal gland of the gasteropods with the ink-bag of the 
cephalopods.—Amertcan Naturalist. 


THE PRESENT CONDITION OF EPHESUS. 


THE remains of Ephesus were visited on September 23 by 
Mr. J. Russell Endean, who gives the following description 
of the state of the ruins: 

Emerging from the station we saw immediately on the 
left hand the standing ruined columns that supported the 
aqueduct which once supplied the city with water. Unlike 
the columns in Rome, which may still be seen in many 
places bearing the aqueduct, these columns have nothing 
but broken fragments of arches still attached to them. 
Hence we proceeded over very dusty roads and through | 
maize fields to the Magnesian Gate, passing on the route} 
many excavated and ruined tombs, broken sarcophagi, etc., | 
with a vast amount of debris everywhere, covering Mount | 
Prion on our right, the Tomb of Androcles, etc. In the | 
Gymnasium some ruined columns and arches still testify to | 
their former grandeur. Before — the Odeum The- 
ater we saw the tomb reported to be St. Luke’s. This is in 
a greatly more ruinous condition that when last photo- | 


| graphed, and, unless quickly protected, the remaining ves- | 
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Wheat, kernel... .| 13°56) 12°42/1°70 67-89 2°66 1°77.3-77 
.| 12°18} 11°271 22 73-65, 0°840°843-70 
| 15°26) 11°43)1°71 67-82) 2-011°773°71 
13°78) 11°162-12 65 51 
| 12°92) 11°78/6-04 55°48 10°83 3°05 3-50 
Oatmeal. ........| 10°05; 14°295-65, 65°73) 2°242-02 4°17 
13°88) 10°05)4-86 66°78, 2°84 1°693°51 
Buckwheat.... .| 11°36) 10.582°79 35°74 16-52 2-91 3°22 | 
Schlitz food cake.| 13°67] 13°88/5-°18 54°21| 7 074-70.3-77 
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According to these statements, it is indeed to be assumed 
that this food will become an important article of trade. 
The Jos. Schlitz Brewing Co., through the invention of 
this food, bas made itself deserving of much credit as to| 
— Srom the Milwaukee Banner and 

olkefreund. 


| tiges taken to prove its identity will rapidly disappear. booed 
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one sculptured marble slab vow perfect is lying half pros- 
trate on the rubbish beneath it, and an unlucky fall of a| 
stone upon it would, most probably, break this beautiful | 
slab to pieces. | 

The site of the Odeum is covered with debris, with large 
blocks of white marble, beautifully sculptured, lying scat- 
tered over its surface. The Theater is in a similar state. 
On the way to the Stadium we passed over the site of the 
Gymnasium, over a roadway said to have been formerly the 
covered way of the market-place, fragments of the mosaic 
pavements lying beneath our feet. The Stadium is an ex- 
tensive ruin, with parts of broken columns after the style 


of the Roman Forum still standing. 


Now leaving Mount Prion on the right, we proceeded 
through fields of standing maize to the Temple of Diana, | 
that temple described by Murray as ‘‘the most magnificent 
in the world.” Here we had anticipated seeing some nuble 
evidences still standing of its former grandeur, but we found 
nothing but the most absolute and complete ruin; the whole 
site was covered with nothing but rubbish and small broken 
fragments of marble, many pieces being proofs of the ex- 
quisite workmanship expended upon the temple; but of the 
original structure it may truly be said there is not left ove 
stone standing upon another. 

The Church of St, John, the Castle on the Hill, and the 
ruined mosques are gradually falling more and more into 
decay, and if they are to be preserved the effort to preserve | 


absolute the ruin jg 
of this once great center of Asiatic splendor and magnifi. 
cence. If the Christian world desire to preserve what ig 
yet standing in Ephesus, it is of the first importance that 
rompt steps should be taken in order to protect what ig yer 
eft so worthy of protection, or otherwise the little that ‘re. 
mains will sooner or later be removed or destroyed. 
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